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A  BerisioQ  of  the  Tribe  NaucleecB  (Nat.  Ord.  Eubiaceffi). 

By  G.  D.  HATILA.ND,  M.A.,  M.B.,  P.L.S.  p 

[Bead  4th  February,  1897.] 

(Platkb  1-4.) 

Whek  endeayouring  to  determine  some  Bornean  plants  I  found 
such  diflBculty  with  the  species  of  Nauclea  that  it  was  necessary 
to  go  through  the  whole  genus ;  and  eventually  I  took  up  the 
tribe  of  plants  to  which  it  belongs.  The  causes  of  confusion 
have  been,  partly,  that  LinnsBUS  founded  his  Nauclea  orientalis  on 
more  than  one  species  ;  and  partly  that  A.  Eichard,  when  founding 
new  genera,  wrote  his  synonymy  at  random.  Miquel,  in  his 
'  Flora  Indiae  Batavise,'  added  somewhat  to  the  confusion ;  but 
in  the  'Ann.  Mus.  Lugd.-Bat.'  vol.  iv.,  he  corrected  most  of  the 
errors  that  he  had  made  and  did  much  to  restore  the  genus  to 
order.  In  the  *  Plora  of  British  India '  Sir  Joseph  Hooker  dealt 
with  the  genus  Uncaria,  but  the  genus  Nauclea  is  poorly  repre- 
sented in  the  regions  of  that  Flora. 

Although  I  worked  chiefly  at  Kew,  I  found  it  necessary  to 
visit  the  Herbaria  at  the  British  Museum,  at  Leiden,  and  at 
Paris ;  at  each  of  these  places  every  possible  facility  was  given  me. 
I  am  much  indebted  for  help  in  various  matters  that  I  have 
received  at  Kew,  especially  from  Mr.  Hemsley  and  from  Dr.  Stapf. 

I  have  assumed  that  the  object  of  classification  is  to  simplify 
knowledge,  and  that  a  natural  classification  is  one  in  which  the 
characters  chosen  in  each  group  are  those  most  convenient  for 
the  group,  the  groups  having  been  formed  by  noticing  similarity 
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in  very  many  characters  rather  than  in  one  or  two  of  supposed 
importance.  Whilst  on  this  view  a  perfect  claBsification  is  im- 
possible, the  object  of  classification  is  most  easily  defeated  by  the 
introduction  of  a  number  of  different  classifications,  and  most 
easily  attained  by  using  only  one.  I  have  also  assumed  that  rules 
of  priority  were  made  to  help,  and  not  to  hinder ;  if  they  were 
exactly  followed,  TTncaria  would  be  Ourouparia,  Sareocephalus 
would  be  Nauclea,  Nauclea  would  have  to  be  renamed,  and 
probably  Mitragyna  would  be  Mamhoga. 

NOMENCLATUEE. 

I  have  used  the  word  "  Malasia  *'  to  denote  the  islands  of  the 
Malayan  region,  including  the  Peninsula,  the  Philippines,  and 
the  Moluccas,  but  excluding  the  Nicobars  and  New  0-uinea.  If 
with  Mt.  Kinabalu,  the  highest  mountain  in  the  region,  as  centre, 
and  with  an  arc  of  15  degrees  as  radius,  a  circle  be  described 
on  the  surface  of  the  earth,  it  will  cover  almost  all  the  region, 
with  the  exception  of  the  northern  end  of  Sumatra,  but  will 
include,  in  addition,  Cambodia,  Cochin  China,  and  Hainan. 

I  have  used  the  word  "  Malpina"  to  denote  the  Malay  Peninsula 
as  far  north  as  the  Isthmus  of  Krah  at  a  latitude  of  10°,  thus 
excluding  Tenasserim  and  the  Mergui  Archipelago.  There  are 
objections  to  the  word  Malaya :  it  has  been  and  is  often  used 
to  denote  portions  of  the  Malay  Peninsula ;  but  it  is  at  present 
used  in  the  Kew  Herbarium  to  denote  an  area  which  includes 
New  Guinea  and  Tonquin,  but  excludes  the  Malay  Peninsula. 
*^  Orang  Malayu  "  is  the  term  by  which  a  race  of  trading  and  sea- 
faring people  know  themselves ;  their  headquarters  are  on  the 
coasts  of  the  sea  separating  Sumatra  on  the  west  from  Malpina 
and  Borneo  on  the  east,  but  they  spread  along  the  coasts  of 
other  islands  almost  as  far  as  to  New  Gruinea ;  and  Malaya  is  on 
that  account  not  a  good  word  to  use  in  an  exact  geographical 
sense. 

In  his  '  Species  Plantarum,'  ed.  i.  (1753),  Linnsus  refers  to 
plants  of  this  Tribe  under  the  name  of  Cephalanthiu.  He  gives 
two  species :  Cephalanthus  orientalis,  '*  foliis  oppositis,"  and  C.  oo- 
cidentalis,  '*  fuliis  oppositis  ternisque."  The  latter  comes  from 
North  America ;  he  had  mentioned  it  in  his  '  O-enera  Plantarum,' 
and  the  name  is  still  used.  The  former  unfortunately  included 
more  than  one  kind  of  plant.    The  first  plant  to  which  lanmeus 
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referred  was  No.  63  of  his  *  Flora  of  Ceylon ';  Hermauii's  drawing, 
on  which  this  plant  depends,  is  now  in  the  British  Museum,  and 
uadoubtedly  represents  Sarcocephalus  cordattu.  The  second 
plant  to  which  he  referred  is  the  Katu  Tsiaca  of  Bhoede's 
'Hortus  Malabaricus'  (1682),  iii.  29,  t.  33;  this  plant  I  have 
no  doubt  is  8.  misstonisy  but  it  has  generally  been  referred 
to  Anthocephalut  indieus^  and  Wight  and  Arnott,  Prod.  392, 
refer  it  to  NaucUa  purpurea.  The  figure  of  the  stigma  and  the 
description  of  the  fruit,  however,  quite  exclude  IT,  purpurea^ 
whilst  the  figure  of  the  leaves  quite  excludes  Anthocephalus 
indieus ;  the  figure  of  the  calyx-lobes  shows  them  to  be  per- 
sistent and  obtuse  as  in  Sarcocephalus  missionU.  Specimens  of 
&  mi$$ionis  from  Wight's  herbarium  are  labelled  Nauclea 
purpurea. 

In  the  *  Species  Flantarum,'  ed.  2,  Cephalanthua  oeciderUalis 
is  left  under  Tetrandria ;  but  Cephalanthus  oriental-is  is  called 
Ifauclea  orientalis  and  classed  under  Fentandria  ;  the  same 
references  to  the '  Flora  Zejlanica '  and  the '  Hortus  Malabaricus ' 
are  given,  and  a  reference  to  a  third  plant,  the  Bancalus  of 
Bumph.  Amb.  (1750),  iii.  84,  is  added.  This  Bancalus  is  also 
probably  a  Sarcocephalus^  judging  by  the  description  of  the  fruit ; 
it  is  peculiar  in  having  some  of  the  peduncles  axillary  and  some 
terminal :  the  only  specimen  which  I  have  seen  with  thia  pecu- 
liarity is  from  the  Philippines  (Vidal,  n.  797),  where  the  name 
Bancal  is  in  use  for  species  of  Nauclea  and  Sarcocephalus.  It  is 
a  Sarcocephalus ;  I  have  referred  it  to  S.  Junghuhnii^  but  it  will 
possibly  prove  to  be  distinct.  The  young  fruit  closely  resemble 
those  in  the  figure,  but  the  leaves  are  much  broader. 

Thus  it  would  seem  that  LinnsBus  founded  his  Nauclea  orientalis 
on  two  species  of  Sarcocephalus :  the  first  is  Sarcocephalus  cordatus 
and  the  second  Sarcocephalus  missionis;  and  in  the  2nd  edition  of 
the '  Species  Plantarum'  he  included  a  third  species  which  was  also 
almost  certainly  a  species  of  Sarcocephalus.  He,  however,  says  in 
8p.  Fl.  ed.  1,  *'  Capaulas  habet  binas  monospermas ; "  and  Smith 
in  '  Bees's  CyclopsBdia  *  states  that  the  name  Nauclea  possibly 
comes  from  '*Naus  "  a  ship  and  ^^Kleio  "  to  enclose,  in  reference 
to  the  hull-shaped  half-capsule,  but  the  writer  admits  this  to  be 
a  mere  guess.  For  a  time  all  the  Asiatic  species  of  the  Tribe 
were  included  in  the  genus  Nauclea ;  so  that  when  Cephalanthus 
oecid&ntalis  was  found  in  Asia,  it  was  renamed  Nauelea  tetrandra 
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by  Boxborgb.  At  first  many  specimens  of  different  species  were 
named  NaueUa  orimtaJis;  there  is  a  specimen  of  Mitragyna 
parvifolia  so  named  in  the  Banksiau  Herbarium,  and  referred  to 
by  Gaerrner  in  1788,  *  De  Fructibus/  i.  p.  151.  Mr.  Daydon 
Jackson  is  of  opinion  that  the  name  is  probably  not  LinDaeus's. 
The  only  other  specimen  in  the  Herbarium  labelled  Nauclea  is 
one  of  Adina  ghhijlora;  and  Mr.  Jackson  thiuks  the  writing  in 
this  case  is  undoubtedly  that  of  Linnaus.  The  genera  Uncaria, 
SarcocephaluSy  Adina^  and  Mitragyna  hare  since  been  formed, 
and  plants  have  been  removed  from  the  original  genus  Nauclea, 
It  was  not  until  1888  that  Dr.  Trimen  (Journ.  Linn.  Soc.  xxiv. 
p.  136)  pointed  out  that  No.  63  of  Linnaus's  Flor.  Zeyl.  was 
8arcocephalu8  cordatm^  Miq. 

Aublet  in  1775,  'Hist.  Plant,  dela  Guiane frangoise/  i.  p.  177, 
described  and  figured  Ourouparia  guianensis,  and  pointed  out  its 
relationship  to  the  '*  daun  gntta  gambir  "  of  Eumphius.  In  1789 
Schreber,  in  his  edition  of  Gen.  PL,  acknowledged  Aublet's  genus 
but  renamed  it,  substituting  Uhcaria  for  Ourouparia ;  and  that 
name  has  come  into  general  use,  though  Baillon,  K.  Schumann, 
and  others  have  recently  returned  to  Ourouparia,  sometimes 
writing  it  TJruparia.  I  shall  regard  TJncaria  and  Ourouparia  as 
absolutely  equivalent.  In  the  Linnean  Society's  *  Transactions ' 
for  1808  Dr.  Hunter,  under  the  name  Nauclea,  described  three 
species  of  Uticaria,  and  made  no  reference  to  Aublet's  description 
of  the  American  (Tnearia ;  Boxburgh  was  the  first  in  Asia  to 
distinguish  Uncaria  from  Nauclea.  Blume,  however,  reunited 
them,  and  DeCandolle,  though  he  separated  them  again,  did  so 
with  hesitation. 

Salisbury  in  1807,  Pared.  Londin.  p.  116,  founded  the  genus 
Adina  on  the  Chinese  species  Adina  glohiflora  ;  but  it  was  long 
before  the  value  of  the  genus  was  recognized.  DeCandolle  makes 
two  species  of  Adina  out  of  Adina  glohiflora^  but  other  species  he 
leaves  in  the  genus  Nauclea,  Smith,  in  '  Bees's  Cyclopfiedia,'  and 
Baillon,  in  ^  Adansonia,'  reduce  the  genus  back  to  Nauclea ; 
Bentham,  in  the  *  Flora  of  Hongkong,'  points  out  an  Indian 
species  of  Adina;  and  others  are  indicated  in  Bentham  and 
Hooker's  *  Genera  Plantarum.'  In  the  *  Flora  of  British  India ' 
Sir  Joseph  Hooker  placed  two  species  in  Adina  which,  though 
in  some  respects  intermediate  between  Adina  and  Nauclea,  seem 
to  me  best  classed  with  the  latter  genus. 

A  specimen  from  Africa  of  Nauclea  sambucina,  Winterbottom 
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(1808),  was  labelled  Sareocephalus  eaculentuu  by  Afzelius  perhaps 
as  earl  J  as  1798 ;  but  the  name  Sareocephalus  was  not  published 
till  1818  in  Tucke/s  '  Congo'  (Append,  by  B.  Br.  p.  407),  nor 
was  there  any  description  of  it  till  1824,  when  Sabine  described 
it  in  Trans.  Hort.  Soc.  y.  p.  422.  The  nearest  Asiatic  plant  to 
this  Sareocephalus  eseulentus  is  the  No.  63  of  LinnsBus's  '  Flora 
Zeylanica,'  the  first  type  of  his  Nauelea  orientalise  the  Nattclea 
cordata  of  Boxburgh.  It  was  Eorthals,  ia  1839,  *  Obs.  de  Naucl. 
Ind.',  who  first  separated  this  Nauelea  cordata  on  account  of 
the  ovaries  being  combined,  and  put  it  into  a  genus  Platano- 
earpum,  the  relationship  of  which  to  Sareocephalus  he  pointed 
out,  at  the  same  time  he  founded  the  genus  Mitragyna,  It  was 
he,  therefore,  who  was  responsible  for  the  removal  from  the 
genus  Nauelea  of  most,  if  not  all,  of  its  types.  Miquel  in  1856 
united  Flatanocarpum  to  Sareocephalus, 

It  was  in  1834  that  Anthoeephalus  was  separated  from  Nauelea 
by  A.  Bichard,  M^m.  Soc.  Hist.  Nat.  v.  p.  236 ;  and  Eorthals 
accepted  his  genus.  There  can  be  no  doubt  as  to  the  species 
which  Bichard  had  before  him  when  describing  Anthoeephalus 
indieus.  Unfortunately  his  synonymy  was  most  erratic :  he 
sajs  (p.  327)  that  Anthoeephalus  indieus==Cephalanthus  chi- 
nensis^  lAm. y=i Nauelea  purpurea^  Boxb. ;  he  even  went  so  far  as 
to  say  that  the  plant  he  examined  was  an  authentic  specimen  of 
Cephalanthus  chinensis.  Lam. ;  but  a  comparison  of  his  description 
with  that  of  Lamarck's  will  show  at  once  that  the  plants  are 
wholly  different. 

A  specimen  of  Breonia  in  the  Paris  Herbarium  still  has  attached 
to  its  sheefc  sections  of  the  fruiting-heads  of  Anthoeephalus 
indieus^  a  label  on  the  left  ^^Cephalanthus  ehinensiSy  Lmk.,  fide 
herb.,"  aod  a  label  on  the  right  ^^Nauclea  purpurea^  Bomb.,  PI. 
(Jorom.  i.  41,  tab.  64 ;  Plor.  Ind.  ii.  p.  123 ;  DC.  Prod.  iv.  346. 
Cephalanthus  chinensisy  Lamk.  Diet.  i.  678.  Inde  P  He  de  France 
?  Herb,  de  Cummerson." 

Bichard*s  description  of  his  plants  is  good ;  but  his  synonymy 
seems  to  have  been  written  at  random  and  regardless  of  con- 
sequences. It  has  been  copied  from  author  to  author,  causing  the 
utmost  confusion.  Walpers,  Bepert.  ii.  p.  491,  has  hybridized 
the  names  Anthoeephalus  indieus  and  Cephalanthus  chinensis  and 
produced  Anthoeephallis  chtnensis,  a  name  which  is  also  quoted 
by  Hasskarl.  Eorthals  described  Anthoeephalus  indieus  again 
as  A.  morindafoliusy  believing  it  to  be  identical  with  Blume's 
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Nawlea  morindafolia^  which  it  is  not,  as  I  shall  show  later  on. 
Miquel  describes  Anthoeephalus  indicus  three  times,  as  A.  mor- 
indafolius  for  Eorthals^,  as  A,  Cadamha  for  Eoxburgh,  and  as 
A.  indieus  for  Eichard;  though  the  last  description  has  been 
converted  into  that  of  Nauclea  purpurea  on  the  strength  of 
Bichard's  erroneous  synonymy.  The  nearest  plant  to  Anthoee- 
phalus  indicvs  is  Nauclea  maerophylla,  Itoxb.,  which  has  probably 
not  been  examined  since  the  days  of  Eoxburgh;  it  is  not  a 
Nauclea  as  the  genus  is  now  known:  either  it  must  form  a 
genus  by  itself,  or  the  genus  Anthoeephalus  must  be  modified  to 
receive  it.    I  propose  to  modify  the  genus  Anthoeephalus, 

Eichard  founded  the  genera  Cephalidium  and  Breonia  on 
Madagascar  plants  at  the  same  time  as  he  founded  the  genus 
Anthoeephalus;  owing  to  his  erroneous  synonymy,  Endlicher, 
Gen.  Fl.  1393,  reduced  Cephalidium  to  Anthoeephalus ;  but  it 
WRS  a  Madagascar  plant,  and  the  type  ppecimen,  still  in  the  Paris 
Herbarium,  shows  that  it  was  a  Breonia  in  fruit  from  which  the 
bracts  had  fallen.  Baillon  wished  to  reduce  Breonia  to  Sareo- 
cfphalusy  which  it  simulates  in  having  the  ovaries  united ;  but 
these  genera  are  quite  distinct  in  stigma,  in  stipule?,  and  in 
peduncles. 

Although  Mitragyna  is,  with  the  exception  of  Uncaria,  the 
most  distinct  genus  of  the  Tribe,  it  was  not  till  1839  that 
Korthals,  *  Obs.  de  Naucl.  Ind.',  distinguished  it  from  Nauclea. 
In  Ver.  Nat.  Gesch.,  1840,  he  substituted  the  name  Stephegyne 
for  that  of  Mitragyna :  he  gives  Mitragyne,  Korth.,  as  a  synonym, 
evidently  by  error  for  Mitragyna;  the  plate  bears  the  name 
Mitragyna.  Though  Mitragyna  is  the  older  name,  Korthals 
evidently  wished  it  changed  to  Stephegyne.  Mitragyne  had  been 
suggested  as  a  better  name  than  Mitrasacme  by  E.  Brown, 
Prod.  452,  in  1810.  Blanco  founded  the  genus  Mamhoga  on 
a  Philippine  species  of  Mitragyna  in  1837.  Thus  Mamhoga  is, 
according  to  the  rules  of  priority,  preferable  to  Mitragyna  ;  but 
the  genus  was  badly  defined,  and  has  never  been  accepted. 

Charactebs. 

The  moat  constant  character  of  the  Tribe  is  the  crowding  of 
the  flowers  into  heads ;  this  must  introduce  conditions  different 
from  those  observed  in  most  flowers,  both  in  respect  of  protection 
from   rain  and  insects  and  of  danger  from  overcrowding.     In 
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respect  of  protection  from  lain  and  iDsects,  it  will  be  well  to 
remember  that  the  presence  of  interfloral  hairs  and  setsB  is  of 
use,  that  the  union  of  the  ovaries  of  the  different  flowers  in  a 
solid  nuus  may  also  prevent  rain  and  insects  from  getting  in 
between  tbem ;  and  when  the  flowers  are  densely  crowded,  only 
the  tips  of  the  calyx-lobes  are  of  use  in  giving  the  corolla- 
buds  protection.    In  respect   of  the  danger   due  to   mutual 
compression  from   overcrowding,  it  will  be  well  to  remember 
that  the  overcrowding  may  be  lessened  by  diminishing  either 
the  size  or  the  number  of  the  flowers   and  ovaries,  or  by 
increasing  the  size  of   the  receptacle  or  the  length  of   the 
flower-pedicels.  Another  very  constant  character  is  the  shortness 
of  the  filaments  and  the  length  of  the  styles,  so  that  the  anthers 
are  not  in  a  position  corresponding  to  the  stigmas.    In  bud  the 
style  is  sho^  and  the  anthers  surround  the  capitate  stigma, 
bending  over  it  at  the  top ;  the  anthers  burst  before  the  flower 
opens,  and  the  style  when  it  elongates  carries  up  the  stigma 
tipped  with  polleu  to  a  height  of  nearly  twice  the  length  of  the 
corolla-tube,  and  sometimes  more ;  the  pollen  thus  carried  on 
the  stigma  is  in  the  very  best  position  to  be  effective  in  the  ferti- 
lization of  other  flowers  when  dusted  on  to  insects.    The  stigma 
probably  ripens  later.    The  most  variable  character  of  the  Tribe 
is  that  of  the  superior  portion  of  the  calyx  and  the  calyx-lobes— 
the  majority  of  species  could  be  determined  by  the  character  of 
the  calyx-lobes  alone. 

When  the  flowers  are  very  densely  crowded,  the  calyx-lobes 
may  become  filamentous  in  the  lower  part  between  the  flowers, 
but  so  thickened  at  the  tips  as  to  press  against  one  another,  and 
thus  form  a  complete  outer  shell  to  the  flower-heads  in  bud: 
when  the  time  comes  for  the  corollas  to  open,  they  cannot  sepa- 
rate the  crowded  tips  of  the  calyx-lobes ;  for  a  time  the  calyx- 
lobes  lengthen  with  the  corolla,  but  eventually  they  break  off  at 
the  thinnest  part,  generally  near  the  base.  In  such  flowers  the 
anthers  are  usually  within  the  corolla-tube,  whilst  in  the  other 
species  the  anthers  are  seated  in  the  mouth  of  the  corolla-tube 
and  project  beyond  it.  Generally  the  connective  is  apiculate  at  the 
tip ;  and  especially  ia  thi^i  so  when  the  corolla  in  bud  is  pressed 
upon  by  the  tips  of  the  calyx-lobes.  At  the  base  the  anther-cells 
generally  diverge  and  are  sometimes  setose.  The  filaments  are 
always  shorter  than  the  anthers. 
The  corolla-lobes  are  always  imbricate  excepting  in  the  genus 
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Mitragyna^  ia  which  thej  are  truly  valyate.  In  Bome  species  of 
Adina  the  oyerlapping  of  the  lobes  is  very  slight  indeed,  but  the 
lobes  are  not  valvate  as  they  are  in  Mitragyna,  In  all  species  of 
Unearia  the  lobes  are  strongly  imbricate ;  and  it  must  have  been 
due  originally  to  some  clerical  error  that  they  are  called  valvate 
ia  Bentham  and  Hooker's  '  G-enera  Flantarum/ 

The  style  is  long,  &om  1]|  to  3  times  the  length  of  the  corolla- 
tube.  The  stigma  is  always  capitate,  though  it  varies  in  shape, 
and  may  be  clavate,  subglobose,  spindle-shaped,  or  mitrate,  and 
provides  valuable  characters  for  generic  grouping.  When  clavate 
or  subglobose,  the  papillose  area  is  on  the  top :  when  spindle- 
shaped,  there  are  two  distiuct  papillose  areas  which  are  almost 
in  contact  on  the  lower  half  of  the  spindle  and  end  below 
abruptly ;  on  the  upper  half  of  the  spindle  the  two  papillose 
areas  rapidly  diverge  and  do  not  reach  nearly  to  the  top ;  in 
dried  specimens  the  top  of  the  spiudle-shaped  stigma  shrivels  aod 
becomes  acute :  when  mitrate,  the  stigma  is  cylindrical  with  over- 
hanging lower  margin. 

The  ovary  and  the  seeds  give  characters  which  are  of  great 
value  for  generic  grouping.  The  ovaries  are  always  two-celled ; 
the  placentas  may  be  long  and  linear,  attached  to  the  middle  of 
the  axis,  or  they  may  be  pendulous  from  its  upper  part ;  the 
ovules,  excepting  when  solitary,  are  more  or  less  flattened  and 
directed  either  upwards  or  downwards,  overlapping  one  another. 
When  the  placentas  are  linear  with  central  attachment,  the 
ovules  are  very  numerous ;  but  when  the  placentas  are  pendulous, 
the  ovules  are  fewer.  The  seeds  are  almost  always  flattened,  and 
frequently  the  testa  is  produced  to  a  great  length  at  either  end. 
When  the  caly?L-tubeB  of  the  different  flowers  are  united  or  inde* 
hiscent,  a  somewhat  pulpy  fruit  is  generally  formed.  When  the 
ovules  are  solitary  the  Iruits  are  also  indehiscent,  even  though 
they  may  be  free.  When  many  ovules  imbricate  downwards  and 
the  caJyx-tubes  do  not  cohere  {Nauclea  and  Adina) ^  the  fruits 
are  dehiscent  and  formed  of  two  cocci  which  separate  from  below 
upwards ;  the  endocarp  is  not  separable  from  the  inferior  calyx ; 
the  axis  may  persist  after  the  falling  of  the  cocci ;  the  superior 
portion  of  the  calyx  may  fall  with  the  cocci,  or  it  may  persist  as 
a  crown  to  the  axis.  When  all  the  ovules  imbricate  upwards 
the  iruits  are  dehiscent,  and  the  endocarp  is  coriaceous  and 
separates  from  the  inferior  calyx  ;  when  the  placentas  are  pen- 
dulous {Miiragyna)^  the  capsules  open  at  the  top  and  the  seeds 
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are  broad  and  flat ;  when  the  placentas  are  linear  with  central 
attachment  (27ncar»«},  the  capsules  open  at  the  side,  the  two 
ends  for  the  most  part  remaining  joined,  and  the  seeds  are  small 
with  the  long  filiform  processes  at  either  end.  In  this  last  case 
the  flowers,  and  especially  the  fruit,  are  generally  pedicelled, 
8o  that  they  are  less  crowded  than  in  the  other  forms,  in  which 
both  the  flowers  and  the  fruit  are  always  sessile. 

Interfloral  bracteoles  also  give  characters  of  value  in  generic 
grouping.  When  the  capsules  open  at  the  top,  the  bracteoles 
are  paleaceous  with  spathulate  tips,  subglabrous,  and  so  nume> 
rous  as  to  completely  separate  the  different  flowers.  More 
trequentlj {Cephalanthus  and  Adina  and  some  species  of  Uncaria) 
the  bracteoles  are  filiform  and  hairy  with  small  spathulate  tips, 
and  in  this  case  there  is  generally  but  one  for  each  flower  or 
even  less.  In  some  species  of  Nauclea  there  are  between  the 
flowers  short  thick  glabrous  cones  reaching  not  much  higher 
than  the  oyary.  In  other  species  bracteoles  are  wholly  absent ; 
but  in  these  what  seem  to  be  rudiments  of  flowers  are  some- 
times found  between  the  perfect  flowers.  The  receptacle  is 
generally  very  hairy. 

The  inflorescence  also  provides  characters  of  value  in  generic 
grouping.  The  simplest  form  is  a  solitary  peduncle  bearing  the 
head  of  flowers  at  its  apex,  jointed  and  bearing  two  pairs  of 
bracts  at  the  joint ;  one  pair  of  these  bracts  is  apt  to  become 
foliaceous  in  character,  and  the  other  stipular.  They  may  be 
seated  near  the  top  of  the  peduncles,  when  they  are  generally 
large  and  protective  to  the  flower-head  in  bud,  or  they  may  be 
seated  near  the  middle  of  the  peduncle,  in  which  case  they  are 
smaller ;  and  it  will  be  often  found  that  they  protect  the  flower  in 
very  early  bud,  the  upper  part  of  the  peduncle  lengthening  dispro- 
portionately to  the  lower  at  a  later  stage  :  or,  again,  they  may  be 
seated  below  the  middle  of  the  peduncle,  when  they  are  rudi- 
mentary and  functionless ;  in  this  case  the  young  flower-head  is 
often  protected  by  large  stipules  at  the  base  of  the  peduncle. 
In  the  genus  Uncaria  it  is  common  to  find  such  simple  peduncles 
terminal  and  axillary,  the  terminal  ones  being  generally  ternate 
and  the  lateral  ones  always  solitary,  though  exceptionally  they 
are  branched ;  some  of  the  lateral  ones  in  this  genus  are  gene- 
rally reduced  to  compressed  recurved  barren  hooks.  In  the  other 
genera  it  is  very  rare  to  find  simple  peduncles  both  terminal  and 
axillary ;  in  one  species  of  Sareoeephalui  terminal  and  axillary 
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peduncles  are  found  on  the  same  plant ;  and  iu  Adina  there  is 
one  species  which  has  simple  teraiinal  peduncles,  and  other 
species  which  have  simple  lateral  peduncle.^.  In  the  great 
majority  of  species  the  peduncles  are  simple,  though  in  several 
species  they  are  compound.  It  often  happens  when  a  simple 
peduncle  is  terminal  that  two  others  arise  at  its  base  in  the  axils 
of  the  leaves  on  either  side,  the  peduncles  then  being  simple 
and  temate ;  this  condition  is  common  in  Uhcaria  and  JSTauelea. 
In  a  single  species  {Adina  eordifolia)  the  peduncles  though 
axillary  are  simple  and  temate,  standing  three  together  in  a 
verticsj  plane.  The  peduncles  may  become  compound  by 
branching  in  the  axils  of  the  bracts,  a  secondary  peduncle  being 
given  off  in  the  axil  of  each  foliaceous  bract;  the  secondary 
peduncles  are  then  themselves  provided  with  bracts,  though  the 
original  peduncle  has  no  additional  pair,  so  that  the  centre 
flower-head  appears  to  be  on  a  much  shorter  peduncle  than  the 
lateral  ones.  This  branching  of  the  peduncle  occurs  abnormally 
in  Nauclea,  but  normally  in  Mitragynaj  in  which  genus  the 
secondary  peduncles  may  themselves  give  off  lateral  peduncles 
from  the  axils  of  their  foliaceous  bracts.  In  some  species  of 
Uncaria  the  lateral  peduncles  may  give  off  branches ;  but  they 
then  present  two  or  three  superposed  sets  of  joints  and  bracts, 
more  than  one  of  which  may  give  off  branches.  It  mny  also 
happen  in  JJnraria  that  the  leaves  at  the  bases  of  the  lateral 
peduncles  are  imperfectly  developed,  and  the  inflorescence  then 
has  the  appearance  of  a  racemoid  cyme.  In  the  African  species 
all  the  lateral  peduncles  frequently  remain  sterile,  the  central 
terminal  peduncle  alone  bearing  flowers.  In  Mitragyna  macro- 
phylla  it  is  not  uncommon  for  the  peduncle  at  the  joint  to  split 
up  into  a  large  number  of  secondary  peduncles  of  nearly  equal 
size  and  length,  so  that  the  flower-heads  are  umbellate. 

The  stipules  are  generally  interpetiolar  and  deciduous,  but  in 
three  species  of  Sarcocephalu$  they  are  intrapetiolar,  amplexicaul, 
and  subpersistent.  In  Mitragyna  and  Anthocephalus  they  are 
very  large,  in  the  former  genus  broad  and  flat,  but  in  the  latter 
they  enfold  the  bud.  In  the  genera  Adina,  Cephalanthus,  and 
Uncaria  the  stipules  are  smaller  and  frequently  bifid. 

All  the  species  of  Uncaria  are  climbing  shrubs  :  those 
of  other  genera  are  erect,  either  trees  or  shrubs,  although 
Sarcocephalus  esculentus  is  said  sometimes  to  climb.  Sometimes 
the  trees  are  of  large  enough  size  to  provide  timber,  more  often 
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tbey  are  smaller,  and  then  are  generally  found  growing  on  the 
banks  of  riyers,  above  the  tidal  limits. 

Species  of  the  Tribe  are  scattered  over  almost  all  tbe  warmer 
regions  of  the  earth,  but  they  are  most  numerous  in  Malaaia. 

Classification  and  Disteibution. 

In  arranging  the  species  of  this  Tribe  into  natural  groups,  the 
genus  Uncaria  forms  the  most  marked  one.  Whether  its  climb- 
ing habit  and  the  long  4-angled  iuternodes  of  the  brancblets,  or 
whether  the  solitary  axillary  peduncles,  often  converted  into 
recurved  and  flattened  hooks,  or  whether  the  linear  placentas 
centrally  attached  with  ovules,  all  imbricating  upwards,  and  the 
fruit-capsules  opening  at  the  sides,  with  filamentous  seeds,  be 
considered,  there  is  no  difficulty  whatever  in  distinguishing  the 
species  of  Uncaria  from  those  of  other  genera.  Whilst,  how- 
ever, in  the  other  species  the  character  of  the  stigma  is  of 
generic  value,  in  Uncaria  various  forms  of  stigma  may  be  found. 
In  the  other  groups  too  the  presence  of  interfloral  bracteoles  is 
a  generic  character,  but  in  Uncaria  they  may  be  present  or 
absent :  in  the  Asian  species  they  are  present  in  those  whose 
fruit-capsules  are  sessile,  and  absent  in  those  whose  fruit* 
capsules  are  pedicelled,  and  these  characters  subdivide  the 
genus  in  a  natural  way  as  far  as  the  Asian  and  Malnyan  species 
are  concerned  ;  but  the  two  American  species,  whilst  they  have 
interfloral  bracteoles,  have  their  capsules  pedicelled.  We  can 
arrange  the  genus  naturally  into  six  groups:  those  without 
interfloral  seta  will  have  four,  one  African  and  three  Malayan ; 
those  with  interfloral  set®  will  have  two,  one  Asian  and  one 
American. 

The  genus  Uncaria  has  the  widest  didtribation ;  its  species 
are  most  numerous  in  Malasia,  and  especially  so  in  Malpina* 
Looking  to  the  South-east,  New  G-uiuea,  Australia,  and  the 
South  Sea  Islands,  we  find  very  little  :  Uncaria  pedicellata  has 
reached  New  Gruinea,  Uncaria  appendiculata^  which  might  easily 
rank  as  a  marked  variety  of  Uferrea,  has  reached  New  Guinea, 
Australia,  and  the  Solomon  Islands;  but  these  forms  have 
changed  so  little  that  they  must  have  migrated  from  Malasia  at 
quite  a  recent  date ;  only  one  peculiar  species  (JI,  Bernaysii)  is 
known  from  New  Guinea.  Looking  to  the  Northward,  we  find 
the  Malayan  forms  which  have  pedicelled  fruit  and  no  inter- 
floral bracteoles  replaced  on  the  Asian  continent  by  species  with 
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sessile  fruifc  and  filiform  interfloral  bracteoles.  Unearia  pedicel- 
lata  and  U,  ferrea,  the  two  nost  dominant  Malayan  forms,  enter 
Tenasserim,  and  U,  pedicellata  has  eyen  got  to  Pegu  and  Cochin 
China;  but  there  is  only  one  peculiar  species  {U.  macrophyUa) 
in  Asia  with  pedicelled  fruit  and  no  interfloral  bracteoles ;  all 
the  seven  other  Asian  species  have  sessile  fruit  and  filiform 
bracteoles.  Two  species  with  8es.sile  fruit  and  filiform  bracteoles 
have  been  found  in  Sumatra  (U,  homomalla  and  U.  Boxhurgh- 
iana),  and  Korthals  gives  Borneo  as  a  locality  for  the  latter ; 
yet  the  species  in  Malasia  which  have  pedicelled  fruit  and  no 
bracteoles  number  more  than  twenty.  The  species  in  Tropical 
America  number  only  two ;  thej  resemble  the  Asian  forms  in 
having  interfloral  bracteoles,  but  their  fruits  are  pedicelled.  To 
the  Westward,  Unearia  seems  to  stop  at  the  Himalayan  region, 
and  not  even  to  pass  down  the  Peninsula  of  India ;  a  variety 
of  a  Malayan  species,  U.  dasyoneura^  is  found  in  Ceylon,  but 
this  perhaps  has  reached  Ceylon  without  passing  through  India. 
The  changes  it  has  undergone  are  quite  distinct,  but  not  Bu£Scient 
to  give  it  specific  rank.  This  practical  absence  of  Unearia  from 
Southern  India  and  Ceylon  is  most  remarkable.  In  Madagascar, 
the  Comoro  Islands,  and  Tropical  Africa  a  form  is  found  which, 
though  variable,  does  not  readily  fall  into  distinct  species.  It 
is  very  distinct  from  any  of  the  other  forms,  but  is  more  allied 
to  the  Malayan  and  American  than  to  the  Asian  forms.  He- 
turning  again  to  Malasia,  it  must  be  noticed  that  Malpina 
contaiuB  representatives  of  most  of  the  Malayan  forms,  and 
seems  to  be  now  quite  the  headquarters  of  the  genus. 

Next  to  the  genus  Unearia  the  genus  Mitragyna  stands  most 
distinct,  although  the  last  to  be  founded,  and  still  sometimes 
confounded  with  Adina.  It  consists  of  the  only  species  with 
truly  valvate  corolla-lobes,  it  consists  of  the  only  species  with 
truly  mitrate  stigma,  it  consists  of  the  only  species  with  ovules 
imbricating  upwards  on  a  pendulous  placenta,  it  consists  of 
the  only  species  whose  fruit-capsules  open  at  the  top.  Its 
seeds  are  quite  distinct,  being  not  elongate  but  subovate. 
As  in  Unearia,  the  endocarp  becomes  coriaceous  and  separates 
from  the  outer  wall  of  the  fruit-capsule.  There  are  inter- 
floral bracteoles  as  in  Adina  and  Cephalanthus,  but  they  are 
much  more  numerous  and  broader,  they  quite  surround  each 
flower,  and  are  nearly  glabrous  excepting  on  the  margins. 
In  one  or  two  species  the  calyx  is  truncate,  in  others   the 
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lobes  are  quite  distinct  and  imbricate,  and  in  Mitragyna  spedoia 
a  single  lobe  may  be  many  times  larger  than  any  of  the  others, 
simulating  the  top  of  the  bracteole,  but  the  lobes  are  never 
filiform  or  caducous. 

The  genus  falls  naturally  into  two  groups.  The  one  has 
large  leaves,  corolla^lobes  hairy  without,  anthers  not  reflexed  in 
flower,  and  short  stigma ;  it  consists  of  two  of  the  three  African 
species.  The  other  has  smaller  leaves,  corolla-lobes  glabrous 
without,  anthers  reflexed  between  the  corolla-lobes  in  flower, 
and  stigma  longer ;  it  contains  the  Asian  species  together  with 
Jf.  africana^  which  is  very  closely  allied  to  the  Asian  M,  parvi- 
folia. 

The  distribution  of  the  genus  Mitragyna  in  singularly  different 
from  that  of  Unearia — it  stretches  from  New  G-uinea  to  the 
West  Coast  of  Africa.  The  most  Eastern  species  is  M.  gpeeiosa^ 
found  in  Borneo,  the  Philippines,  and  New  Guinea.  M.  diversi- 
folia  stretches  from  the  Himalayas  to  the  Philippines,  Java,  and 
the  Gocos  Islands ;  M,  parvifolia  occupies  the  Indian  Peninsula 
and  Ceylon,  and  passes  through  Burmah  to  Cochin  China. 
If.  africana  stretches  across  Africa  north  of  the  Equator. 
M.  tubuloia^  which  is  a  very  distinct  species,  is  found  in  Cevlon 
and  in  Southern  India.  The  true  African  species  M.  macro- 
phylla  and  M.  rubrostipulaeea  are  quite  different  from  the  Asian 
species,  and  must  have  been  separated  from  them  for  alon^r  time. 
The  genera  AnthoeephaluM  and  Sarcocephalus  together  form  a 
group  distinguished  at  once  by  the  spindle-shaped  stigma,  and 
by  the  seeds,  though  often  flattened,  not  being  produced  or 
winged.  The  peduncles  are  always  solitary  and  terminal, 
except  in  S.  Junghuhnii^  in  which  they  may  be  tern  ate  or  some- 
times axillary ;  they  are  jointed  below  the  middle,  and  the  bracts 
are  small  and  functionless. 

In  Anthoeephalusy  though  the  flowers  are  crowded,  the  ovaries 
are  not  united,  or  at  any  rate  they  are  very  readily  separable ; 
whilst  in  Sarcocephalus  they  are  so  inseparably  united  as  to 
appear  to  be  imbedded  in  the  receptacle.  In  both  species  of 
Anthoecphalug  and  in  Sarcocephalus  eseulentus,  the  African 
species,  the  placentas  are  linear  and  centrally  attached  as  in 
Unearia 'j  but  though  in  the  upper  part  the  ovules  imbricate 
upwards,  in  the  lower  part  the  ovules  imbricate  downwards,  and 
the  seeds  are  not  flattened  or  produced.  In  Anthoeephalus 
indieus  the  upper  part  of  each  placenta  is  bifid,  each  arm  entering 
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one  of  four  hard,  white,  nuMike  bodies,  which  are  hollow  from 
below  and  occupy  the  top  of  the  ovary  in  fruit.  Nduelea  macro- 
phylla  of  Boxburgh  is  closely  allied  to  it,  though  the  placenta 
is  not  bifid  aboye,  nor  are  the  nut-like  bodies  present;  it  ia  not 
a  Nauclea  as  the  genus  is  now  known  and  must  be  classed  with 
Anthocephalus.  The  large  stipules  enfolding  the  bud  dis- 
tinguish at  once  both  species  of  Antkoeephalu8  from  any  other 
species  of  the  Tribe. 

All  the  species  of  Sareoeephalu*  have  large  arils  to  the  seeds. 
The  African  species  is  usually  placed  in  a  separate  section  on 
account  of  the  deciduous  tips  to  the  calyx-lobes ;  but  the  Asian 
S.  eordaUu  has  very  similar  tips,  which,  though  not  quite  so 
caducous,  do  for  the  most  part  fall  away.  The  really  distinctive 
character  of  the  African  species  is  that  the  placentas  are  cen- 
trally attached  and  the  seeds  are  ovoid  and  superposed ;  whilst 
in  the  Asian  species  the  placentas  are  pendulous  and  the  seeds 
are  irregularly  flattened  and  all  imbricate  downwards,  though  in 
8.  eordatus  there  seems  to  be  some  variation.  The  Asian  species 
fall  into  two  sections — those  in  which  the  stipules  are  inter- 
petiolar  and  deciduous,  and  those  in  which  the  stipules  are 
amplexicaul  and  persistent.  The  latter  section  includes  only 
two  species.  In  the  '  Flora  of  British  India '  they  are  left  under 
Nauclea;  but  they  must  be  placed  under  Sarcoeephalus  on 
account  of  the  spindle-shaped  stigma,  the  united  ovaries,  and 
the  character  of  the  seeds;  in  the  persistent  stipules  they 
resemble  8.  eseulenttu^  and  in  the  large  hairy  persistent  calyx- 
lobes  they  resemble  Anthocephalug. 

The  former  section  consists  of  species  which  exhibit  local 
differences  and  often  graduate  into  one  another,  and  in  order  to 
avoid  confusing  the  synonymy  I  shall  follow  Miquel  as  closely  as 
I  can.  I  divide  the  section  into  two  :  in  the  one  I  place  plants 
allied  to  S.  eordatus^  with  large  leaves  and  stipules,  approaching 
S.  esculentus  in  habit ;  and  in  the  other  I  place  plants  allied  to 
S,  suhditus,  with  smaller  leaves  and  stipules,  and  approaching  the 
genus  Nauclea  in  their  habit. 

The  distribution  of  the  genera  Anthoeephalus  and  Sareo- 
cepkalus  is  singularly  like  that  of  Mitragynay  for  they  too  stretch 
from  New  Guinea  to  the  "West  Coast  of  Africa.  This,  on 
account  of  the  peculiar  structure  of  the  stigma  in  either  case,  is 
somewhat  remarkable.  Anthoeephalus  macrophyllus  is  from  the 
Moluccas;    Anthoeephalus  indicui  from    India    and  Western 
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Malasia;  Sarcoeephalui  esculenius  Btretcbea  across  Africa  north 
of  the  Equator;  Sareooephdlut  mi»9ionU  occupies  India;  and 
Sarcoeephalui  Maingayi  occupies  Borneo  aad  Malpina.  Sareo- 
eepkaluM  eordatuM  has  a  peculiar  distribution.  It  is  found  in 
Ceylon,  but  not  in  India ;  it  is  common  in  the  forests  of  Burmah 
in  two  forms — the  one  glabrous  and  the  other  pubescent ;  but 
I  have  seen  no  specimen  from  Malpina,  south  of  Mergui,  nor 
from  Borneo,  and  only  one  doubtful  specimen,  not  in  flower, 
from  Sumatra.  It  occurs  in  Cochin  China,  in  the  Philippines, 
and  in  Celebes ;  but  in  the  latter  islands  it  is  always  glabrous 
and  graduates  into  a  much  larger  form,  S.  gldberrimus.  In  Java 
it  is  common  and  probably  always  glabrous;  specimens  from 
CeyloD,  Burmah,  and  Java  can  generally  be  distinguished  from 
one  another,  occasionally  the  Javan  specimens  resemble  those 
from  the  Philippines.  The  species  also  occurs  in  Australia,  and 
the  Australian  specimens  resemble  the  Javan  ones,  but  the  leaves 
are  more  often  longer  and  with  more  numerous  nerves.  In  the 
Moluccas  and  in  New  Guinea  forms  occur  with  large  leaves  and 
14  pairs  of  nerves  ;  some  of  the  Molucca  specimens  are  glabrous 
and  some  pubescent. 

The  plants  allied  to  8,  subditus  are  distributed  all  over 
Malaaia,  and  extend  into  Cochin  China  and  New  Guinea ;  they 
exhibit  local  differences  and  do  not  fall  readily  into  species. 
In  habit  they  approach  somewhat  to  the  Malayan  species  of  the 
genus  Nauclea. 

The  genera  OephalanthuSj  Adina,  JSTauclea,  and  Breonia 
together  have  as  wide  a  distribution  as  the  Tribe.  The  genus 
Breonia  consists  of  several  species  from  Madagascar.  In  the 
Pans  Herbarium  there  is  a  specimen  labelled  ^'  Isle  de  France, 
Commerson^^  and  another  labelled  **  Guiane  f  rangaise  (  P }." 
Whilst,  then,  the  occurrence  of  the  genus  in  Mauritius  is  almost 
certain,  and  in  Africa  must  be  considered  doubtful,  it  is  prob- 
able that  there  are  several  unknown  species  still  to  be  found 
in  Madagascar.  Baillon  wished  to  reduce  the  genus  to  Sareo- 
eephahis  on  account  of  the  ovaries  being  inseparably  united. 
But  it  is  a  natural  genus  ;  it  differs  from  Sareoeephalus  in  the 
stigma,  which  is  clayate  and  not  spindle-shaped,  in  the  peduncles, 
which  are  not  terminal  but  axillary  and  flattened  as  in  many 
kinds  of  Nauelea^  and  in  the  bracts,  which  are  seated  near  the 
top  of  the  peduncle  and  enclose  the  flower-head  in  bud.  The 
stipules,  too,  are  subtriangular  and  more  or  less  folded. 
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The  genus  Nauelea  is  very  abundant  in  Malasia,  but,  unlike 
the  genus  Unearia^  it  is  badly  represented  in  Malpina  and  has 
its  chief  development  further  East.  It  resembles  the  genus 
Sareoeephalus  in  that  the  peduncles  are  always  simple  and 
terminal,  though  often  temate ;  it  resembles  Breonia  in  that  the 
peduncles  are  often  flattened ;  and  it  resembles  Adina  in  the 
seeds  and  manner  of  opening  of  the  fruit :  Adina  is,  however, 
the  only  genus  into  which  it  graduates.  The  most  typical  are 
the  Malayan  species :  they  have  stout  style  and  globose  stigma, 
anthers  included,  corolla-tube  stout,  calyx-lobes  filiform,  gene- 
rally with  thickened  tips,  and  deciduous.  The  peduncles  are 
sometimes  slender  and  flattened,  sometim<^s  terete  and  thicken 
upwards,  they  are  generally  jointed  just  below  the  flower-head, 
and  the  bracts  are  generally  large,  though  caducous.  The 
stipules  are  flat  and  entire.  Eracteoles  are  absent  or  stiff  and 
glabrous.  Looking  to  the  South-east,  two  peculiar  species  are 
found  in  New  Q-uinea,  and  one,  N.  Forsterii^  is  found  in  many 
of  the  South  Sea  Islands ;  this  species  has  large  villous  clavate 
calyx-lobes.  Looking  to  the  North,  two  species  with  typical 
Malayan  characters  reach  Cochin  China;  but  the  species  of 
Nauclea  which  are  found  in  India  and  two  of  those  which  are 
found  in  the  Philippines  depart  from  the  typical  Malayan  form 
and  approach  Adina,  In  these  Indian  species  the  peduncles 
are  jointed  in  the  middle  and  the  bracts  are  small,  and  bracteoles 
are  always  present,  though  they  are  stiff  and  glabrous,  and  quite 
different  from  the  bracteoles  of  Adina.  Two  of  these  species 
were  placed  under  Adina  by  Sir  Joseph  Hooker,  and  one  of 
them  was  placed  under  Adina  by  Vidal ;  but  they  must  all  go 
together,  and  they  go  better  with  Nauelea  than  with  Adina. 
They  have  the  stout  style  and  globose  stigma,  they  have  the 
included  anthers  and  the  deciduous  calyx-lobes,  and  they  have 
the  simple  terminal  peduncles.  Nauelea  aessilifoliaf  stretching 
from  the  north  of  India  to  Cochin  China,  is  a  very  peculiar 
form.  Nauelea  Ghiffithii  is  very  close  indeed  to  Nauclea  pur-- 
purea — the  one  occupies  the  North  of  India,  the  other  the 
Peninsula.  Nauclea  zeylaniea  differs  from  all  the  other  species 
in  having  only  one  ovule  in  each  cell  and  its  calyx-lobes  seem  to 
be  persistent ;  I  have  not  seen  its  fruit.  Thus  the  genus  Nauclea 
resembles  the  genus  Unearia  in  undergoing  a  great  change  in 
passing  from  Malasia  to  India.  There  is  also  a  similar  change 
in  passing  to  the  South-eastern  portion  of  the  continent,  for 
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Nauclea  is  there  replaced  hj  Adina;  and  the  changes  from 
Nauclea  to  Adina  are  in  some  respects  curiously  analogous  to 
the  changes  from  the  Malayan  species  of  Uncaria  to  the  Asian 
species  with  sessile  fruit  and  filiform  bracteoles. 

The  branches  of  several  species  of  Nauclea  present  hollow 
swellings  for  the  use  of  ants.  One  of  these  species,  Nauclea 
striyosa,  Korth.,  diflFers  from  all  other  species  in  having  the 
calyx-tubes  united  ;  but  the  superior  portion  of  the  calyx-tube 
does  not  thicken  in  the  same  way  as  it  does  in  Sarcocephahu, 
and  the  fruit,  instead  of  showiug  a  number  of  depressions  with 
dividing  ridges,  shows  a  number  of  conical  elevations.  The 
sef  ds  are  nearly  as  in  other  species  of  Nauclea  ;  but  the  cocci 
cannot  separate  and  fall  away,  and  the  endocarp  becomes 
thickened  and  pith-like  towards  the  top  of  the  cell. 

Although  the  falling  of  the  caljx-lobes  is  often  associated 
with  the  inability  of  the  growing  corollas  to  pass  their  crowded 
tips,  yet  in  Nauclea  Chalmersii  the  tips  are  subulate  and  not  at 
all  dilated,  and  they  are  said  to  be  deciduous.  Sarcocephalus  is 
the  only  other  genus  in  which  deciduous  caJyx-lobes  occur. 

The  genus  Adina  stretches  from  the  North  of  India  to  Japan : 
pne  species  descends  the  Peninsula  of  India  and  crosses  to 
Ceylon;  another  species  descends  the  Malay  Peninsula  and 
reaches  Jara ;  there  is  also  a  peculiar  species  in  Malpina  and 
another  in  the  Philippines.  The  genus  Adina  is  remarkable 
for  the  difference  of  inflorescence  in  the  different  species.  There 
is  only  one,  however,  with  simple  terminal  peduncles.  The 
genus  approaches  both  Nauclea  and  Cephalanthus  in  character. 
It  differs  from  Nauclea  not  only  by  the  filiform  interfloral 
bracteoles,  but  also  iu  the  slender  style  with  small  clavate 
stigma,  the  anthers  not  included  but  seated  on  the  mouth  of 
the  corollft-tube,  the  persistent  calyx-lobes,  and  also  in  the 
bracts  being  small  and  not  seated  just  below  the  flower-head. 
The  African  species  Aiina  mierocephala  differs  from  the  others 
in  having  its  leaves  ternately  whorled ;  I  have  not  seen  the 
fruit,  it  may  perhaps  be  indehiscent.  The  ovules  are  only  three 
or  four  in  each  cell,  and  in  this  respect,  as  well  as  in  the 
eharacter  of  the  peduncles  and  bracts,  it  has  a  resemblance  to 
JBreania.  The  specimens  which  I  have  included  under  Adina 
mierocephala  present  great  differences  in  the  length  of  the  leaves 
and  of  the  calyx-lobes. 

The  genus  Cephalanthus  is  closely  allied  to  Adina ;  it  differs 
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only  in  having  but  one  ovule  in  each  cell  of  the  ovary,  and  in 
the  fruit  being  indehisceut.  Although  the  genus  consists  of 
bat  few  species  it  has  a  wide  distribution.  The  first  section  of  the 
genus  consists  of  a  few  species  allied  to  Cephalanthus  occidentalism 
Linn.  This  species  stretches  from  Mexico  and  the  West  Indies  to 
<Daliforuia  and  Canada,  it  is  found  also  in  Cochin  China  and 
Assam ;  it  exhibits  a  great  deal  of  variation,  being  sometimes 
glabrous  and  sometimes  very  hairy.  The  species  allied  to  it  are 
found  growing  within  its  area.  The  second  section  of  the  genus 
consists  of  two  species  found  in  Peru  ;  they  are  almost  identical 
except  in  the  size  of  the  flowers,  and  may  be  dimorphic  forms  of 
the  same  species.  The  third  section  of  the  genus  consists  of  a 
single  species  found  in  South  Africa.  If  the  fruit  of  Adina 
microcephala  is  indehiscent,  it  would  perhaps  be  more  natural 
to  class  it  under  Cephalanthus.  Cephalanthus  is  usually  said  to 
enter  Malasia ;  but  the  evidence  for  this  seems  to  rest  entirely 
on  a  single  plant,  the  Cephalanthus  aralioides^  Moritz  (Zollinger, 
no.  1509),  found  near  Tjikoyam  in  Java,  on  Aug.  21st,  1843. 
The  plant  was  in  bud  only ;  it  was  dealt  with  several  times  by 
Miquel,  who  finally  (Ann.  Mus.  Bot.  Lugd.-Bat.  iv.  183)  con- 
cluded that  it  was  Adina  polycephala^  and  it  has  since  been 
quoted  as  a  synonym  for  both  Adina  polycephala  and  Cepha- 
lanthus naucleoides.  There  is  a  specimen  iu  the  British  Museum  : 
it  may  very  well  be  Adina  polycephala,  but  it  is  not  a  Cephas 
Ian  thus. 

If  we  compare  the  genus  Uncaria  with  the  genera  Cephor 
lanthus,  Adina,  and  Nauclea^  we  fiud  a  curious  analogy.  Each 
has  its  greatest  development  in  Malasia,  each  extends  to  America 
and  Africa,  and  in  each  there  is  discontinuity  between  the 
Asian  and  African  forms.  Adina  microcephala  is  analogous  to 
Uncaria  africana  in  its  wide  distribution  and  variation;  both 
vary  very  consideraby,  but  in  both  their  subdivision  into  distinct 
species  does  not  seem  justified.  There  is  no  Uncaria  to  corre* 
spend  to  Cephalanthus  natalensis,  nor  to  the  Indian  species  of 
Nauelea ;  but  the  development  of  the  genus  Kauclea  in  Malasia 
closely  corresponds  with  the  development  of  the  genus  Uncaria^ 
in  that  region,  excepting  that  its  headquarters  are  not  in 
Malpina  but  further  East.  The  most  curious  analogy  is,  how* 
ever,  in  South-eastern  Asia,  where  Adina  corresponds  with  the 
species  of  Uncaria  which  have  sessile  fruit  and  exactly  similar 
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bracteoles.  The  analogy  between  Cephaltmthus  and  the  American 
species  of  TTnearia  is  not,  however,  good.  "Whether  the  aaalogy 
between  these  two  groups  of  plants  is  accidental,  or  whether 
thej  both  bear  similar  witness  to  similar  past  conditions,  I  will 
not  venture  to  guess. 

The  species  of  Unearia,  at  any  rate,  bear  the  clearest  witness 
to  Malpina  having  a  Malayan  and  not  an  Asian  flora.  If 
we  except  Sareocephalus  cordatun,  which  has  an  unusual  dis- 
tribution, and  Anthocephalui  indicus,  which  is  often  cultivated, 
we  find  in  Malpina  21  species  of  the  Tribe  :  of  these,  three  belong 
to  Sarcoeephalus  and  are  strictly  Malayan,  though  one  of  them 
passes  from  the  Philippines  to  Cochin  China ;  three  more  belong 
to  the  genera  Adina  and  Nauclea,  of  these  one  is  peculiar,  one 
is  Malayan,  and  one  is  chiefly  Asian  but  extends  to  Java  ;  one 
belongs  to  Mifragyna  and  is  found  in  Burmah,  Java,  and  the 
Philippines  ;  the  other  14  all  belong  to  the  genus  Uncaria  and 
are  all  Malayan,  not  one  is  Asian.  It  is  true  that  Uncaria 
pedicellata  extends  to  Pegu  and  to  Cochin  China,  and  that 
Uncaria  ferrea  extends  to  Mergui,*  but  these  are  dominant 
Malayan  forms  which  have  overstepped  their  boundaries.  It  is 
true  also  that  Uncaria  ovata  has  been  recorded  from  Silhet,  but 
this  is  probably  an  error.  Probably  Uncaria  lanosa^  Uncaria 
irinervig,  and  Uncaria  jasminiflora  are  peculiar  to  Malpina ;  the 
other  11  species  are  all  found  at  least  in  either  Borneo  or 
Sumatra.  Thus  out  of  the  21  species,  four  may  be  peculiar,  two 
are  common  to  Asia  and  Malasia,  the  remaining  fifteen  are 
found  in  other  parts  of  Malasia  and,  with  one  exception,  are 
not  known  to  reach  even  as  far  north  as  Burmah. 

If  we  examine  the  species  found  in  Borneo  we  find  that  they 
number  28:  of  these  only  three  reach  Asia — Anthocephalus 
tndicu8f  which  is  cultivated,  Nav^lea  si/nhorynesy  which  crosses 
to  Cambodia,  and  Uncaria  pedicellata^  which  reaches  Burmah 
and  Cochin  China.  Of  these  28  species,  5  only  are  peculiar  to 
the  island,  18  are  found  in  Malpina  or  Sumatra,  9  are  found  in 
Java,  and  8  in  the  Philippines ;  13  being  found  in  either  Java 
or  the  Philippines,  and  of  these  13,  9  are  amongst  the  18  found 
in  Malpina  and  Sumatra. 

Of  the  28  species,  one  is  Anthocephalus,  five  Sarcoeephalus y 
six  JVauclea^  one  Mitragyna^  fifteen  Uncaria  \  so  that  all  the 
genera,  excepting  Adina,  are  as  well  represented  in  Borneo  as 
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in  Malpina.  Neither  of  tbe  two  species  which  ezbend  from 
Asia  into  the  Malay  Peninsula  reach  Borneo,  though  they  both 
reach  Java. 

Notwithstanding  that  tlie  genus  Uncaria  is  so  widely  dis- 
tributed, nearly  half  of  its  species  grow  in  Borneo  ;  yet  whilst 
Nauclea  is  a  peculiarly  Malayan  genus  nearly  a  fifth  only  of 
its  species  grow  in  Borneo.  The  reason  seems  to  be  that  the 
headquarters  of  the  genus  Uncaria  are  in  Western  Malasia, 
whilst  the  headquarters  of  the  genus  Nauclea  are  in  Eastern 
Malasia. 

A  group  of  plants  so  well  represented  in  the  Malayan  Archi- 
pelago might  be  expected  to  give  evidence  as  to  the  value  of 
isolation  in  the  formation  and  limitation  of  specific  differences ; 
but  so  far  as  Western  Malasia  is  concerned  specific  limits  seem 
to  take  almost  no  account  of  the  seas  which  separate  Borneo, 
Sumatra,  and  Malpina.  In  Eastern  Malasia  it  is  probable  that 
specific  limits  will  be  found  to  agree  better  with  the  position 
of  the  sea,  but  the  islands  there  have  been  isolated  for  a  much 
longer  time. 

BiBLIOGBAPHT. 

On  Fertilization' 
BuBCE,  M.W. — In  *Annale8  du  Jardin  de  Buitenzorg,'  iv.  p.  46. 
Meehan,  Th.— In  Proc.  Acad.  Nat.  Sc.  Philad.  1890,  pp.  2G6- 
277;  tftjU  1887,  p.  325. 

EoBEETBOir,  Ch. — In  Bot.  Gazette,  xvi.  1891,  pp.  65-71. 

On  Medicinal  Vsea  o/*Sarcocephalus  esculentus. 

Witting.— In  Pharm.  Zeitung,  1886,  No.  51,  p.  891. 
Heckel  and  Sghlagenhauffen. — In  Joum.  de  Pharm.  xi. 
pp.  409,  463. 

Tribe  NAUCLERE. 

Flores  numerosi,  in  receptaeulum  sphasricum  densissime  com- 
pacti,  sessiles  vel  pedicellati,  bracteolati  vel  ebracteolati.  Calycis 
tubi  pars  inferior  ovario  adhsBrens,  superior  ab  ovario  libera, 
truncata  vel  lobata ;  lobi  varii,  sspissime  quinque,  raro  quatuor, 
yalvati  vel  imbricati,  caduci  vel  persistentes.  Corolla  anguste 
inf undibularis ;  tubus  elongatus;  lobi  breves  imbricati  vel  val- 
vati.     Stamina  ore  vel  fauce  coroU»  inserta;  filamenta  brevia. 
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Stylus  longe  exsertus  ;  etigma  capitatum,  integpum  rel  bilobatum. 
Ovarium  biloculare ;  placentsB  liuearee,  ab  apice  loculorum  pen- 
dulse,  yel  medio  septo  affix®.  Oyula  solitaria  vel  numerosa,  BSBpe 
complanata,  sure  am  vel  deorsum  imbricata.  Semina  minuta, 
albuminosa,  sspissime  complanata,  ssepe  alata. 

Prutices  vel  arbores.  Folia  opposita  vel  verticillata,  integra. 
StipulsB  iutegrsB  vel  bifidse,  asBpissime  interpetiolares  caduc», 
rarius  intrapetiolares  subpersistentes.  Capitula  pedunculata; 
peduQCuli  termiDales  vel  axillares,  solitarii  vel  terni,  simpliees  vel 
racemosi.  Bracteie  ssBpiRsime  quatuor,  caduc®,  in  apice  medio 
vel  basi  pedunculi  sitae,  due  folia,  duse  Btipulas  simulantes. 

Species  120,  omnium  regionum  calidarum  incoI»,  in  Malasia 
prsBsertim  numerosee. 

Conspectus  Oenerum. 

Subtribus  1.  Aitihocephalidje. 

Pedunculi  simplices,  Bsepissime  terminales  solitarii,  prope  vel 
infra  medium  bracteati.  Coro]l»  lobi  inibricati.  Stigma  fusi- 
forme.     Semina  non  alata ;  testa  erustacea. 

Ciilycum  tubi  non  concreti 1.  Anthocephalus. 

Calycum  tubi  arete  coucreti     2.  Sarcocephalus. 

Subtribus  2.  Cephalamthid^. 

Pedunculi  varii.      Coroll»  lobi  imbricati.     Stigma  clavatum 
vel  globosum.     Placent®  pendulsB.     Ovula  pendula. 
Fructus  indehiscens.     Semina  no  a  alata. 

Calycum  tubi  arete  concreti    3.  Breonia, 

Calycum  tubi  non  concreti 4.  Cephalanthus, 

Fructus  dehiscens.     Semina  alata. 

Pedunculi  axillares  vel  racemosi 5.  Adina, 

Pedunculi  terminales  simplices    6.  Nauclea, 

Subtribus  3.    MiTBAOYNEiE. 

BractesD  sub  apice  pedunculi  magn».  CorollsB  lobi  valvati. 
Stigma  mitril'orme.  PlacentsB  pendul®.  Ovula  sursum  imbri- 
cata. Semina  ovata,  complanata.  Endocarpium  coriaceum,  a 
tubo  calycia  separans. 

Bracteolsd  numerossD,  paleaceie    7.  Mitragyna. 

Subtribus  4.  TJkcarls. 

Pedunculi  sspissime  simplices,  axillares,  solitarii,  ssepe  in 
eirrhos  uncinates  steriles  mutati.  CoroUsB  lobi  imbricati.  Pla- 
centiB  medio  septo  affix».     Ovula  numerosa,  sursum  imbricata. 
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Semina    filiformia.      Eodocarpium    coriaceum,   a  tubo    caljcis 
separans. 
Frutices  scandentes 8.  Uncaria, 

Genus  dubiie  affinitaiis 9.  Paracephaelis. 


I.  Anthocefhalus. 
(TypuB  A,  indicus.) 

Flores  in  capitulum  globosum  compact!,  ebracteolnti,  calycibus 
non  coDcretis.  Calycis  tubus  sublinearis,  subglaber,  parte 
superiore  2  mm.  long&;  lobi  5,  oblongo-lineares,  sparse  birsuti, 
persistentes.  Corolla  tubuloso-infundibularis,  glabra;  lobi  5, 
imbricati.  Stamina  5,  ore  corolls  inserta;  anthersB  lineares, 
apiculatse,  basi  sagittataB.  Stylus  longe  eznertus,  stigma te  fusi- 
formi.  Ovarium  biloculare ;  placentsB  lineares,  medio  septo 
affiiSB.  Ovula  numerosa,  superiora  asceudentia,  inferiora  descen- 
dentia.  Semina  minuta,  ellipsoidea;  funiculus  breyissimus ; 
testa  submembranacea ;  albumen  camosum. 

Arbores,  ramulis  crassiusculis  teretibus.  Folia  opposita, 
coriacea.  Stipulse  elongates,  interpetiolares,  amplectentes,  caducie. 
Pedunculi  crassi,  solitarii,  terminales,  infra  medium  bractoati; 
bractesB  parv». 

Anthocephalus,  A.  Etch,  (1834),  in  Mem,  Soc.  Hist.  Nat.  Paris, 
V.  p.  236 ;  Xorth,  Obs.  Naucl,  Ind.  p.  20,  et  Verh.  Nat.  Oesch. 
p.  154. 

SarcocephaluB,  Baill.  Nat.  Hist  Fl.  vii.  p.  496  Xurz,  For. 
Fl.  ii.  p.  63. 

^auclea,  Linn.,  Boxh,  et  auct.  jpro  parte. 

Synapsis  Specierum. 

Folia  petiolata 1.  indicus. 

Folia  sessilia 2.  macrophyllus. 

1.    ASTHOCEFHALTJS  IITOICUS,  A.  Bich. 

Arbor  60  melr.  Internodia  1-2  cm.  Folia 2  dm.  longa,  1  dm. 
lata,  elliplico-lanceolata  vel  ovata,  apice  acuta,  supra  glabra, 
intra  glabra  vel  pubescentia,  10-14rnervia,  nervis  transversis 
tenuibus.  Pelioli  25  mm.  Stipulae  2  cm.,  glabra.  Pedunculi 
25  mm.;  bractes  2  mm.,  infra  medium  affix®.  Florum  capitula 
4  cm.,  aurantiaca,  ncctu  odorata;  stigmata  alba.  CoroU»  tubus 
9  mm.;   lobi  lineares.     Calycis  lobi  8  mm.      Ovarium  infeme 
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biloculare,  superne  4rlocellatum ;  placent»  snpeme  bifids,  ramis 
intra  locelloe  ascendentibus.  FructuB  subcarnosus,  locellis  in 
Duculas  albas  duras  cavas  mutatis. — A.  indicus,  A.  Bich.  in  Mem. 
Soc.  Hist.  Nat.  Paris,  1834,  t.  237.  A,  morindtrfolius,  Korth. 
Verb.  Nat.  Gesch.  p.  154,  t.  48.  A.  ?  Cadamba,  Miq.  Fl.  Ind. 
Bat.  ii.  135 ;  Bedd.  Fl.  Syl.  127,  t.  35 ;  Brand,  For.  Fl.  261. 
Nauclea  Gadamba,  Eozb.  FL  Ind.  ii.  512.  Sarcocephalus 
Cadamha,  Kurz,  For.  Fl.  Burma,  ii.  63;  Wall.  List,  n.  6088 
exel.  C. 

Malasia. — Sumatra  (Korthals,  n.  P  ex  Herb.  Lugd.-Bat.).  Java 
(Zollinger,  d.  1045).    Borneo.    Malay  Peninsula.    New  Guinea. 

S.E.'  Asia.— Tonquin  (Balansa,  n.  2680). 

India.  —  Upper  Assam  (Jenkius,  n.  494).  Sikkim;  alt.  2000  ft. 
(Hooker).  Silhet  (WaUich,  n.  6088).  Darjeeling  (Griffith,  n.  2752). 
Moradabad  (ThomsoD,  m.  1410).  Hort.  Dacca  (Hooker).  Hort.  Calc. 
(Wallich,  n.  6088).  Cochin  and  Travancore  (?,  n.  271).  Ceylon 
(Thwaites,  n.  1669).— Generally  cultivated. 

Richard's  synonymy  is  erroneous.  Miquel's  description  of  Antho- 
cephalua  indicus  is  a  description  of  Nauclea  pwpureaj  Roxb.  Antho- 
cepheUus  chinensis,  Walp.,  is  another  error  arising  from  Richard's  eiTO- 
neous  synonymy.  Nauclea  morindafolia,  Blume,  is  distinct ;  its  flowers 
are  still  unknown,  but  its  stipules  are  not  those  of  Anthocephaliu, 

The  fruits  are  certainly  free^  and  Miquel  so  describes  them.  Kurz,' 
however,  says,  **  capsules  connate  into  a  fleshy  spherical  syncarp ; "  but 
of  Sarcocephalus  cordatus  he  says  '^  capsules  somewhat  fleshy,  densely 
packed  into  a  syncarp,  but  hardly  cohering."  The  first  quotation  certainly 
applies  to  S.  cordatus,  and  the  second  to  A,  indicus.  Since  the  time  of 
Kurz,  Anthocephalus  has  been  often  erroneously  credited  with  confluent 
fruits.  Trimen  in  his  '  Handbook '  describes  the  fruits  as  capsular, 
and  says  "  capsule  about  ^  in.,  compressed,  angular,  closely  packed,  but 
scarcely  confluent.'*  The  New  Guinea  locality  is  given  by  Warbuig  in 
EngL  Jahrb.  xiii.  129.  The  flgures  of  the  stipules  and  of  the  ovary  in 
fieddome's  *  Flora  Sylvatica,'  t.  35,  are  incorrect. 

Plati  4.-38.  Stipules,  nat.  size.      39.  Flower,  nat.  size.      40.  Flower, 
enlarged.    41.  Calyx-lobe.    42.  Stigma.    43.  Section  of  fruit. 

2.  AlTTHOCEFHALUS  MACBOFHTLLUS,  Hav. 

Typi  in  Herb,  Kew.y  Mus.  Brit.y  etc. 

Folia  3  dm.  longa,  2  dm.  lata,  ovata,  apice  obtusa,  sessilia,  basi 
auriculis  magnis  caulem  amplectentibus  ornata,  supra  glabra, 
infra  pubescentia,  16-nervia.  Sti pulse  5  cm.  Internodia  2  cm., 
castanea,  pubescentia.  Pedunculi  8  cm.,  crassi.  Florum  capitula 
7  cm.  CorollsB  tubus  1  cm.,  glaber,  lobis  obiongis.  Stigma  5  mm. 
AnthersB  2\  mm.      Calycis  lobi  9  mm*,  birsuti,  basi  glandulis 
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nigris  mstructi.  Ovarium  biloculare;  placentSB  lineares,  non 
bifidsB. — Naudea  macrophylla,  £oxb.  PL  Ind.  i.  611,  et  ed.  Carey 
&  Wall.  ii.  120. 

Malasia. — Amboina  (herbb.  Blume,  Calcutta). 

This  plant  was  introduced  into  the  Calcutta  Gardens  in  1797.  The 
trees  began  to  blossom  in  1810;  they  were  described  in  Roxburgh's 
*  Flora  Indica.'  Dr..  King  informs  me  that  one  tree  is  still  alive,  but  is 
now  a  ruin  ;  its  great  stem  is  hollow  and  is  the  home  of  a  colony  of  big 
bees,  who  resent  anybody  going  up  to  collect  specimens. 

Plate  4.-32.  Stipule,  nat.  size.  33.  Flower,  nat.  size.  34.  Flower, 
enlarged.  35.  CalJx-lob€^  enUrged.  36.  Stigma.  37.  Seotion  of 
orarj. 

II.  Sabcocephalus. 
(Typua  S.  esculentus.) 

Flores  in  capitnlum  globosum  compacti,  ebracteolati,  calycibus 
arete  concretis.  Calycis  lobi  4-5,  persistentes  vel  caduci. 
Corolla  infundibulari-tubuloBa,  glabra ;  lobi  4-5,  imbricati, 
glabri  vel  pubescentes.  Stamina  ore  vel  fauee  coroU©  inserta, 
antheris  ovatis  vel  obloDgis.  Stylus  longe  exsertus,  8tig:mate 
i'usif ormi.  Ovarium  biloculare ;  placentsB  pendul©  ovulis  deoraum 
imbricatis,  vel  Bepto  aduatse.  Syncarpium  globosum,  ambitu 
carnosum,  loculorum  parietibus  teuuibus,  septis  membranaceis. 
Semina  ovoidea  superposita,  vel  compressa  deorsum  imbricata, 
non  alata;  funiculi  fungosi;  testa  Crustacea;  albumen  car- 
nosum. 

Frutlces  vel  arbores.  Folia  petiolata.  Stipuls  interpetiolarea 
caducie,  vel  intrapetiolares  persistentes.  Pedunculi  simplices, 
ssBpissime  solitarii  termiuales,  infra  medium  bracteolati.  BractesB 
parv®. 

Sarcocephalus,  Afzel.  ex  J2.  Br,  in  Tuckey^s  Congo^  Aj^p, 
p.  467  (1818);  Saline,  in  Tram.  Hort,  Soc.  v.  422  (1824);  Miq. 
Fl.  Ind,  Bat.  ii.  132;  Benih.  et  Hook.f,  Oen.  Bl.  ii.  29. 

Platanocarpum,  Korth,  Obs.  Naucl.  Ind.  p.  18,  et  Verh.  Nat. 
Oesch.  p.  151. 

Nauclea,  Linn.  8p.  BL  ed.  2,  i.  243,  et  auct. 

CephaJina,  Thonn.  in  Schumacher^  Bekkr.  Ouin.  Bl.  p.  105 
(1827). 

Synopsis  Speeierum. 
Sectio  1. 

Siipuls  breves,  intrapetiolares,  persistentes.  Calycis  lobi 
parvi,  Bubclavati,  decidui.    FlacentiB  septoadnats;  ovula  supe- 
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riora   sursQin  imbricata,  inferiora  deorsani  imbricata.     Semina 
oYoidea  saperposiia. 

Folia  isffipe  cordata   1.  eaculentut, 

Sectio  2. 

Folia  88Bpe  cordata.  Stipul®  magn®,  2-3  cm.,  interpetiolarea, 
complanatse,  caduca^.  CaljciB  lobi  parvi,  subclavati,  decidui. 
Stamina  ore  corollte  inserta.  Placents  pendulsB ;  ovula  deorsum 
imbricata.     Semina  complanata,  deorsum  imbricata. 

Folia  7-10-nervia 2.  cordatus. 

Folia  9-12-nerYia 3.  glaherrimua. 

Folia  11-14-nervia    4.  undulattM, 

Sectio  3. 

Folia  Don  cordata.  StipulsB  5-15  mm.,  oyatsB,  interpetiolares, 
complanatsB,  caducs.  Stamina  ore  coroUse  affixa.  Placent® 
pendul» ;  ovula  deorsum  imbricata.  Semina  complanata,  deor- 
sum imbricata. 

Folia  magis  quam  dimidio  longiora  quam 

lata 5.  Junghuhnii. 

Folia  minus  quam  dimidio  longiora  quam 
lata. 
Florum  capitulum  16  mm.  diam. 
Folia  coriacea,  glabra. 

Petioli  5  mm 6.  subditus. 

Petioli  15  mm 7.  miiragynus. 

Folia  pubescentia 8.  daggphyllus. 

Folia  cbartacea     9.  parvus. 

Florum  capitulum  3  cm.  diam. 

Folia  glabra    10.  tenuiflorus. 

Folia  hirsuta 11.  hirsutus. 

Sectio  4. 

StipuliB  intrapetiolares,  persistentes.  Calycis  lobi  magtii, 
claTati,  birsuti,  persistentes.  Stamina  ore  corolls  iuserta. 
PlaceutiB  penduls.  Semina  irregulariter  cotnpressaa,  deorsum 
imbricata. 

Stipulsd  5  mm 12.  missionis, 

StipulsB  15  mm 13.  Maingayu 

1.  Sabcocefhalus  ESGULEi^TUS,  Afzeh     Typus  (?). 

Arbor  12  m.  Folia  14  cm.  longa,  9  cm.  lata,  ovata,  breviter 
acuminata,  basi  ssepe  cordata,  coriacea,  glabra  vel  subtus  pubes- 
centia, 6-8-nervia.  Petioli  1-3  cm.,  glabri  vel  pubescentes. 
Stipulo  4  mm.,  intrapetiolares,  basi  subconuat®,  margiue  hirsutee* 
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InterDodia  glabra  vel  pubescentia.  FeHunculi  13-30  mm.,  infra 
medium  bracteati.  Bractes  parvs.  Florum  capitulum  4  cm. 
CoroUiB  tubus  9  mm.,  glaber.  Stamina  fauce  corollsB  insertaB ; 
anther®  oblongs,  in  coroUse  tube  inclussB.  Sijlus  19  mm., 
ptigmate  2  mm.  Calycis  tubi  pars  superior  1  mm.,  intus  hirsuta ; 
lobi  ssepissime  4,  2^  mm.  longi,  caduci,  filiformea,  superne  dila- 
tati  hirauti.  Placentae  elongates  septo  adnatsB,  ovulia  superiori- 
bus  auraum  imbricatia,  inferioribua  deoraum  imbricatia.  Fructua 
in  ayncarpium  rubrum,  eaculentum,  connati,  apice  depreaao- 
excavati.  Semina  ovoidea,  auperpoaita. — S,  escuJentus^  Afzel. 
ex  E.  Br.  in  Tuckey'a  Congo,  App.  v.  467 ;  Sabine,  in  Trans. 
Hort.  Soc  T.  422 ;  Hiem,  in  Oliver,  Fl.  Trop.  A  r.  iii.  39.  iS'. 
Rusieggeri^  Kotachj,  ex  Schweinf.  Beliq.  Kotach.  49;  Kiero,  in 
Oliver,  El.  Trop.  Afr.  iii.  39.  8.  samhucinus,  K.  Schum.  in  Engl, 
et  Prantl,  Fflanzenf.  Teil  iv.  Abt.  4  <&  5,  S.  59.  Nauclea  samhu- 
cina,  Winterbottom,  Account  of  Sierra  Leone,  ii.  25.  N.  latifolia, 
Smith,  in  B^ea'a  Cjclop.  xxiii.  Cephalina  eiculenta^  Schumacher, 
Besckr.  Quia.  PI.  p.  105. 

Yar.  a.  Eu-esculentus. 

Folia  7-8-nervia.  Petioli  10-15  mm.  Intemodia  2-5  cm. 
Pedunculi  15  mm.  Sjncarpium  majua  (?).  Nervi  foliorum, 
petioli,  et  pedunculi  asepiaaime  pubeacentea. — Weat  Africa. 

Var.  h.  Busseggeri, 

Folia  6-7-nervia.  Petioli  15-80  mm.  Internodia  6-10  cm. 
Pedunculi  30  mm.  Syncarpium  minn8(?).  Nervi  foliorum, 
petioli,  ramuli,  et  pedunculi  asepiaaime  glabri. — Central  Africa. 

Wk8T  Afbica  [Tar.  a].— Niger  (Barter,  n.  1244).  Lagos  (Miller, 
n.  182).  Bagrao  river  (Manu,  n.  801).  Sierra  Leone  (Scott  Elliot, 
n.  5357  and  n.  4885),  (Vogel,  n.  172).  Senegal  (?}.  Gambia  (Ozanne, 
n.  23). 

CsNTRAL  Africa  [var.  A].— iEtbiopia  (Kotachy,  n.  611).  Sources 
of  the  Nile  (Madi  Lurn,  Speke  &  Grant  n.  680).  Djur  Land  (Schwein- 
furth,  n.  1289,  n.  3252,  n.  1G26,  n.  1733).  Niamuiam  Land  (Schwein- 
furth,  n.  3746). 

The  hark  of  this  plant  is  used  by  natives  for  medicine ;  it  has  been 
recommended  for  indigestion,  and  said  to  have  an  action  similar  to  that 
of  cocaine.  The  fruit  is  edible.  The  plant  is  said  sometimes  to  climb, 
but  this  must  be  regarded  as  doubtful,  for  under  the  name  of  *'fig  "  it 
haa  been  confused  with  another  plant  which  commences  life  epiphytically 
and  yields  a  rubber. 

Plate  4.— 21.  Flowen.     22.   Section  of  calyx  and  ovary.     23.    Stigma 
24.  S«ed. 
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2.  SabcocefhaIiUb  cobdatus,  Miq.     T^us  (?). 

Arbor.  Bamuli  pallidi.  Folia  mazime  Taria,  14  cm.  lonc^a, 
10  cm.  lata,  ovata,  basi  ssepe  cordata,  aliquanto  iu  petiulum 
decuirentia,  apice  obtuea,  glabra  vel  subtus  pubescentia,  7-10- 
nerria.  Petioli  25  mm.  Stipule  2  cm.»  obloDgs  vel  ovatse. 
Pedunculi  solitarii,  3  cm.,  infra  medium  bracteati.  firactese 
parvsB,  3  mm.  Elorum  capitula  3  cm.,  odorata,  alba,  flayescentia. 
Coroilaa  tubus  7  mm. ;  lobi  4-5,  glabri.  Stamina  ore  corolliB 
inserta ;  antherae  obscure  apiculatsB,  usque  ad  medios  lobos 
attiugentes.  Stylus  16  mm.  Galjcis  tubi  pars  superior  2  mm. ; 
lobi  1  mm.  longi,  subclavati,  subglabri,  ssBpissime  decidui.  Sjn- 
carpium  25  mm.,  esculentum,  apice  depresso-ezcavatum  ;  semina 
irregulariter  complauata,  deorsum  imbricata.  PlaceutsB  pendulse. 
Arilli  jflavi,  magni. — S.  cordatus,  Miq.  Fl.lnd.  Bat.  ii.  133  ;  Bedd. 
Fl.  Sylv.  t.  318 ;  Kurz,  For.  Fl.  Burma,  ii.  63  ;  Hook,  f .  Fl. 
Brit.  Ind.  iii.  22.  S.  Bor^ldii,  Miq.  loc.  cit.  134.  Cephalan- 
thus  orientalis,  Linu.  Sp.  PI.  ed.  1,  95.  NaiAclea  orientalis, 
Linn.  Sp.  Pi.  ed.  2,  243.  N.  eordata,  Roxb.  Fl.  Ind.  i.  509. 
N.  eoadunata,  Sozb.  in  Herb. ;  Smith,  in  Rees's  Cyclop.  N.  Box- 
hurghiiy  G.  Don,  Gen.  Syst.  iii.  467.  N.  Wallichiana,  E.  Br.  in 
Wall.  List,  n.  6098.  N,  parvifoUa,  Wall.  List,  n.  6093.  N.  undur 
lata.  Wall.  List,  n.  6094.  N.  macrophylla,  Blume,  Bijdr.  p.  1010. 
N.  grandifolia,  DC.  Prodr.  iv.  345.  JBlatanocarpum  cordatum^ 
Kortb.  Obs.  Naucl.  Ind.  16. 

Var.  a.  Folia  glabra. 

Yar.  h.  Folia  subtus  pubescentia.  Stipul®  et  pedunculi  pu- 
bescentes. 

SIalasia. — Java  (Blume,  n.  ?),  (Miquel,  n.  ?).  Celebes  (Riedel.  n.  ?). 
Philippines  (Vidal,  n.  1479  &  n.  2964),  (Gumming,  n.  1245  &  n.  1660). 

Australia. — Queensland  (F.  v.  Mueller,  n.  ?).  Victoria  River  (F.  v. 
Mueller,  n.  P). 

S.E.  Asia.— Cochin  China  (Pierre,  n.  3163).  Macao  (Hance  ex 
Hort.). 

InDiA.— Mergui  (Griffith,  n.  1146).  Burmah  (Griffith,  n.  2754). 
Hort.  Calc.  (Griffith,  n.  2749),  (Wallich,  n.  6094).  Ceylon  (Walker 
n.  ?),  (Walker,  n.  156),  (Thwaites,  n.  1668). 

Kurz  says  that  in  Burmah  the  tree  sheds  its  leaves  in  the  bot  season 
and  flowers  in  May,  and  that  the  wood  is  soft  and  soon  decays.  Its  dis- 
tribution is  very  peculiar.  It  is  found  in  Ceylon,  but  not  in  India ;  it  is 
common  in  the  forests  of  Burmah  in  the  glabrous  and  in  the  pubescent 
form  ;  but  I  have  seen  no  specimen  from  the  Malay  Peninsula  south  of 


Digitized  by  VjOOQIC 


28  MB.  Q.  D.  HAYILAVD  :    BEYIBIOK  OF  THE  NAUCLEBA. 

Mergui;  nor  from  Borneo,  and  only  one  doubtful  specimen  not  in  flower 
from  Sumatra.  It  occurs  in  Cochin  China,  in  the  Philippines,  in  Celebes, 
and  in  Java ;  but  from  these  islands  I  have  seen  only  glabrous  specimens. 
In  the  Philippines  the  specimens  ha  ye  very  coriaceous  stipules,  and  gra- 
duate into  the  much  larger  form  described  as  S,  fflaherrimus.  The  Javan 
specimens  can  usually  be  distinguished  from  both  the  Ceylon  and  the 
Burmah  specimens,  but  they  are  very  variable :  occasionally  they  re- 
semble the  Philippine  specimens  and  have  very  coriaceous  stipules ;  more 
often  they  approach  the  Australian  forms,  which  often  have  longer  leaves 
from  9-11-nerved.  In  the  Moluccas  and  New  Guinea  the  species  seems 
to  be  replaced  by  the  forms  described  under  S.  ttndulatut.  The  sub- 
division into  species  of  the  section  of  the  genus  to  which  S,  oordatut 
belongs  is  indeed  not  yet  altogether  satisfactory.  I  have  therefore  tried 
to  follow  Miquel. 

In  respect  of  the  ovaries  there  seems  to  be  some  variation.  Beddome 
(Fl.  Syl.  t.  318)  says  that  ''  when  the  fruit  is  ripe  the  upper  seeds 
become  erect,"  probably  he  meant  to  say  that  in  some  fully  ripe  specimens 
he  found  the  upper  seeds  erect,  as  in  S,  esctdentvs  and  Anthocephalua. 
Bentham  (Fl.  Austral,  iii.  p.  402)  describes  the  seeds  of  S.  cordatus  as 
solitaiy  or  two  superposed.  In  one  Australian  specimen  which  I  examined 
there  were  several  pendulous  seeds  imbricating  downwards ;  it  might  be 
easy  for  these  to  be  reduced  by  abortion,  but  if  they  ever  become  super- 
posed as  in  S,  esculenttis  the  fact  would  be  interesting.  Roxburgh  says 
that  the  placenta  is  attached  to  the  partition  a  little  above  its  middle, 
that  the  ovules  are  numerous  and  imbricated,  but  that  most  of  them 
abort,  and  there  are  only  a  few  oblong  imbricated  seeds. 

3.  iSargocepualus  qlabeb&imus,  Miq. 
Typu9  in  Herb,  Haenke. 

Folia  35  cm.  longa,  24  cm.  lata,  ovata,  apice  obtusa,  basi 
cordata,  glabra,  masime  coriacea,  10-12-nervia,  nervis  latis. 
Petioli  25  mm.  Stipule  35  mm.,  ovata),  vaide  coriaceaB.  Fed- 
UDculi  4  cm.,  crassi.  Capitula  (^iae  corollis)  25  mm.  Calycis 
tubi  pars  superior  cum  lobis  4  mm.  longa. — S,  glaherrimu9,  Miq. 
Fl.  Ind.  Bat.  ii.p.  133.     Nauclea  glaherrima,  DC.  Prod.  iv.  344. 

Malasia.— Celebes  (Teysmann,  n.  ?).    Philippines  (Vidal,  n.  2967). 

The  extreme  specimens  of  this  form  are  very  different  from  the  Ceylon 
forms  of  S,  cordatus ;  but  it  seems  likely  that  almost  all  the  intermediate 
forms  can  be  found  in  the  Philippine  Islands.  I  have  not  seen  the  type 
specimen,  which  is  in  Herb.  Haenke. 

4.  Sabcocephalus  undulatus,  Miq. 

Folia  3  dm.  longa,  22  cm.  lata,  ovata,  apice  obtusa  vel  breviter 
acuminata,    ba:)i   aliquanto  in   petiolum  decurrentia,   uudulata, 
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glabra  yel  pube8oeiitia«  14-uervia.  Petioli  25  mm.  StipulsB 
maguiB,  submembranacesB,  3-4  cm.  longsd.  Pedunculi  25-40  mm. 
Capitula  (sine  corollis)  1  cm.  Coroll®  tubus  7  mm.  Stylus 
14  mm.  Calycis  pars  superior  cum  lobis  3  mm.  longa. — ;8^.  undu- 
laiu9,  Miq.  Fl.  Ind.  Bat.  ii.  133.  8,  huruensis,  Miq.  Ann.  Mus. 
Bot.  Lugd.-Bat.  iv.  180.  8.  cordatus,  K.  Schum.  et  Hollr.  Fl. 
Kaiser.  Wilh.  127.  Nauclea  undulata,  Koxb.  Fl.  lud.  ii.  117,  et 
i.  508.    N.  sHpulacea^  Wall.  Lidt,  n.  6090. 

Yar.  0.  glabra.    Folia  petioli  pedunculi  glabri. 

Yar.  h.  huruensis.    Folia  subtus  pubescent] a. 

Malasia.— Ex  Hort  Calc.  (Roxburgh,  n.  ?).  Ceram  (De  Vriese). 
Boeroe ;  (De  Vriese). 

New  Guixra.— Kaiser  Wilh.  Land  (Hellwig,  n.  187),  (Hollrung, 
D.  255  &  n.  811). 

8.  huruensiif  Miq.,  appears  to  differ  from  8.  undtdatus  only  in  being 
pubescent.  The  form  found  in  New  Guinea  may  be  distinct,  the  leaves 
are  sometimes  sharply  but  shortly  acuminate ;  it  is,  however,  closer  to 
8n  tmdulatus  than  to  8.  eordattu.  At  the  end  of  the  last  century  this 
species  was  planted  in  the  Calcutta  Gardens  :  at  various  times  since  then, 
what  appears  to  be  a  pubescent  form  of  8,  eordattu  has  been  distributed 
to  Herbaria  as  Nauclea  undulatus^  Roxb. ;  one  of  these  is  Wall.  List, 
n.  6094.  Nauclea  stiptdacea,  Wall.  List,  n.  6000,  may  be  N.  undulata, 
Roxb.  ;  but  it  does  not  quite  agree  with  Miquel's  specimens  of 
8,  undukUui, 

5.  Saboocephalub  JuNanuHirn,  Miq, 

Typut  in  Herb.  Leiden. 

Fob's  magis  quam  dimidio  longiora  quam  lata,  12  cm.  longa, 
7  cm.  lata,  ovata,  yel  obovato-lanceolata,  breviter  acuminata, 
coriacea,  glabra,  nervis  7-8  subtus  prominentibus.  Petioli  15  mm. 
StipuLe  8-15  mm.  Hamuli  crassiusculi.  Pedunculi  longitudine 
yaria,  pubescentes,  solitarii  y.  ternati.  Bracte»  3  mm.,  ssepe 
connate,  infra  medium  pedunculi  sitsB.  Florum  capitulum  18  mm. 
Corollffi  tubus  5  mm.;  lobi  4-5.  AnthersB  breves,  ad  medioa 
lobofl  non  attingentes.  Stylus  7  mm.  Calycis  lobi  breyissimi. 
Fructus  in  syncarpium  2  cm.  diam.  connati,  depressionibuB 
cupularibuB,  jugis  obtusiB. — 8,  Junghuknii,  Miq.  Fl.  Ind.  Bat.  ii. 
183 ;  Hook.  f.  Fl.  Brit.  Ind.  iii.  23. 

Yar.  a.  Pedunculi  solitarii. 

Yar.  h.  Pedunculi  ssppissime  ternati. 

MAiJkSiA.— Malacca  (Griffith,  n.  2772),  (Maingay,  n.  1696^  n.  2680). 
Penang  (Curtis,  n.  803).    Borneo ;  Sarawak  (Beccari;  n.  1480,  n.  2688, 
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n.  3200).  Sumatra;  Padang  (Beccari,  n.  890).  Philippines;  Luion 
(Vidal,  n.  797). 

S.E.  Asia.— Cambodia  (Pierre,  n.  605). 

This  species  presents  much  variation,  and  the  limits  between  it  and 
allied  species  are  not  yet  satisfactorily  defined ;  so  that  here  ag^ain  I  have 
endeavoured  to  follow  Miquel.  His  type  specimens  are  from  Sumatra  ; 
the  peduncles  are  solitary.  The  specimens  from  the  Malay  Peninsula 
which  Sir  Joseph  Hooker  put  into  this  species  seem  to  differ  little  from 
the  Sumatran  specimens  excepting  that  the  peduncles  are  almost  always 
ternate.  Bornean  specimens  collected  by  Beccari  have  solitary  peduncles 
and  a  somewhat  more  robust  habit.  In  Sumatra,  Borneo,  and  the  Malay 
Peninsula  the  specimens  of  S.  suhdituB  are  readily  separable  on  account 
of  their  narrower,  less  coriaceous  leaves,  and  the  ridges  on  the  syncarpium 
being  more  irregular  and  sharper ;  but  the  specimens  of  S,  subditus  from 
Java  which  I  have  seen  seem  intermediate  in  their  characters.  Specimens 
from  the  Philippines,  which  are  badly  preserved,  show  that  there  is  a 
form  there  which  may  belong  to  this  species :  some  of  its  peduncles  are 
axillary.  Specimens  from  Cambodia  also  exist  which  may  belong  to  this 
species.  In  Ceram  it  is  represented  by  S,  mitragynm,  and  in  New  Guinea 
by  S,  tenuifiortta, 

6.  Sarcocephalus  sdbbitus,  Miq. 

ISfpus  in  Herb.  Leiden. 

Arbor  parva.  Eamuli  tenues.  Eolia  9-16  cm.  longa,^4-8  cm. 
lata,  elliptica,  acuminata,  glabra,  7-nervia.  Petioli  5  mm., 
tenues.  Stipul»  6  mm.,  ovatSB.  Pedunculi  Bolitarii,  25  mm., 
tenues,  pubescentes,  ad  medium  rel  infra  medium  bracteati ; 
bracteee  2  mm.  Florum  capitulum  20  mm.  CoroUaB  tubus 
5  mm. ;  lobi  extra  birsuti.  Antheree  breves,  usque  ad  medics 
loboB  nttingentes.  Stylus  8  mm.  Calycis  lobi  brevissimi,  pu- 
bescentes. Syncarpium  2  cm.,  depressionibus  cupularibus,  jugis 
acutis  erosis.  Semina  nigra,  irregulariter  compressa,  deorsum 
irabricata.— ^.  subdifus,  Miq.  ¥1.  Ind.  Bat.  ii.  133;  Hook.  f.  Fl. 
Brit.  Ind.  ii.  22.  JPlatanocarpum  subditum,  Korth.  Verh.  Nat. 
Q-escb.  p.  133,  t.  32. 

Malasia.— Malacca  (GriflBith,  nn.  2770,  2771).  Borneo:  Banjei^ 
massin  (Motley,  n.  677);  Sarawak  (Haviland,  n.  710);  incert.  loc. 
CKorthals,  n.  ?),  (Teysmann,  n.  11581).  Sumatra;  Palambang  (Miquel, 
n.  P).     Java  (Teyemann). 

Most  of  the  specimens  of  this  species  seem  to  agree  together ;  Teysmann 
Borneo  (ex  Herb.  Hort.  Bot.  Bog.  n.  11681),  has,  however,'  much  moie 
elongate  leaves  measuiing  12  by  4  cm.,  and  the  nerves  in  8  pairs.  The 
Javan  specimens,  as  abready  stated,  have  broader  and  more  coriaceous 
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leavefl.  Eorthals  figures  the  ovary  with  ovulee  imbricatiDg  upwards ; 
I  have  dissected  many  dried  specimens,  and  have  never  found  anything 
at  all  resembling  his  figure  of  the  ovary. 

7.  Sabcocephalus  mitbagtitus,  Miq, 
Tyfus  in  Herb.  Leiden. 

Folia  15  cm.  longa,  7  cm.  lata,  elliptica,  apice  breviter  et 
obtuse  acuminata,  basi  attenuata,  ghtbra,  nervis  7,  duobus  itife- 
rioribuB  obliquis.  Petioli  15  mm.  Pedunculi  4  cm.,  tenues, 
superne  pubescentes,  solitarii.  Florum  capitulum  16  mm. 
Stigma  fusiforme,  1  mm.  longum. — 8,  mitragymus^  Miq.  Ann. 
Mus.  Bet.  Lugd.-Bat.  iv.  180. 

Malasia. — Ceram. 

This  species  is  closely  allied  to  8.  sttbdituSf  and  is  distinguished  chiefly 
by  the  longer  petioles  and  peduncles. 

8.  SaBCOCEFHALUS  DASrPHYLLUS,  Miq. 

Typus(?). 

Folia  8  cm.  longa,  4  cm.  lata,  ovato-elliptica,  obtuse  acuminata, 
Bubtus  pubescentia,  7-nervia.  Petioli  6  mm.,  pubescentes. 
Bamuli  tenues,  pubescentes.  Pedunculi  solitarii,  pubescentes, 
tenues,  infra  medium  bracteati.  Syncarpium  18  mm.,  depres- 
sionibus  cupularibus,  jugis  acutis  erosis. — 8.  dasyphyllutt^  Miq. 
Fl.  Ind.  Bat.  ii.  133. 

Malasia. — Sumatra;  Lampong  (Teysmann,  ex  herb.  Miquel). 

I  have  seen  but  one  specimen  of  this,  in  fruit. 

9.  Sabcocephalus  pabvus,  n.  sp. 

l}fpi  {Haviland,  1892)  in  Herb.  Kew.  etc. 

Kamuli  tenues,  pubescentes.  Folia  1  dm.  longa,  3  cm.  lata, 
anguste  elliptica,  apice  longe  et  acute  acuminata,  basi  attenuata, 
chartacea,  glabra,  in  plantis  exsiccatis  umbrina,  5-nervia.  Petioli 
8  mm.,  pubescentes.  Stipul»  2  mm.,  ovat»,  caducsB.  Pedunculi 
solitarii,  terminales,  15  mm.,  tenues,  pubescentes,  ad  medium  vel 
inira  medium  bracteati;  bractesd  4  mm.  Capitulum  16  mm. 
CoroUs  tubus  4  mm. ;  lobi  4,  intus  sparse  hirsuti.  Anthers 
breves,  cordat®,  ad  medios  lobos  attingentes.  Stylus  6  mm., 
stigmate  subovoideo.  Galycis  lobi  breves,  pubescentes.  Syn- 
carpium 8  mm.,  sublere.  Semina  in  loculis  4-5,  deorsum 
imbricata,  irregulariter  complanata  ;  testa  nigra,  Crustacea,  arillo 
magno. 

Malasia. — Borneo ;.  Lundu  (HayHand,  n.  1519). 
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10.  SlBCOOEPHALirS  TENUnrLORUS,  JIav. 

Typi  {HoUrung^  829)  in  Eerh.  Berol.^  Kew.^  Leiden.,  etc. 
Folia  7  cm.  longa,  8  cm.  lata,  obovata  v.  oblanceolata,  apice 
rotundata  vel  abrupte  acuminata,  basi  attenuata,  Biibcoriacea, 
glabra,  6-7-nervia.  Petioli  1  cm.  Stipulae  6  mm.  Hamuli  tenuets, 
junioreB  obtuse  angulati.  Pedunculi  tenuissimi,  45  mm.,  glabri, 
prope  ad  medium  braeteati.  Florum  capitulum  3  cm.  Corollie 
tubus  1  cm.,  tenuissimus ;  lobi  glabri.  Anther»  ovat©.  Stylus 
14  mm.  Cnlycis  lobi  1  mm.,  subspathulati. — S,  suhditus^  E. 
Sebum,  et  Hoilr.  Fl.  K.  Wilhelmsland  f  1889J  p.  127. 
New  Guinea. — Kaiser  Wilhelmsland  (Hollrung,  n.  829). 

11.  Sabcocephalub  hibsutub,  n.  sp. 
Typu9  (Haviland  n.  3406)  in  Serb.  Kew, 

Internodia  25-40  mm.,  B»pe  pubescentes.  Folia  12  cm.  longa, 
5  cm.  lata,  elliptica,  apice  longe  acuminata,  basi  subrotundata, 
Bubmembranacea,  supra  glabra,  subtus  hirsuta,  7-8-nervia. 
Petioli  5  mm.,  birsuti.  Stipule  1  cm.  Pedunculi  solitarii 
2  cm.,  birsuti,  infra  medium  braeteati ;  bracte®  5  mm.  Capi- 
tulum 3  cm.  CoroUffi  tubus  6  mm. ;  lobi  4  v.  5,  glabri.  Anthers 
oyatffi.  Stylus  15  mm.  Calycis  tubi  pars  superior  hirsuta, 
obscure  lobata.     Ovula  complanata,  deorsum  imbricata. 

Malasia.— -Borneo ;  Saribas  (Haviland,  nn.  1668,  8406). 

12.  Sabcocepeialus  missiokis,  Hav, 

Folia  14  cm.  longa,  5  cm.  lata,  elliptico-lanceolata,  obtusa, 
aliquanto  in  petiolum  decurrentia,  submeinbranacea,  glabra,  in 
plantis  ezsiccatis  fuliginea,  12-nervia.  Petioli  1  cm.  Stipubs 
intrapetiolares,  subpersistentes,  subtriangulares,  5  mm.  long®. 
Pedunculi  solitarii,  25  mm.,  infra  medium  braeteati,  bracteis 
basalibus  additis.  Bractes  3  mm.,  connatsd,  supersistentes. 
Capitulum  (sine  corollis)  25  mm.  Coroll®  flayte ;  tubus  7  mm. ; 
lobi  extra  et  iutus  birsuti.  AntbersB  lanceolate,  apiculats, 
medios  lobos  excedentes.  Stylus  15  mm.,  Btigmate  iusiformi. 
Calyx  albo-tomeotosus ;  tubi  pars  superior  2  mm.;  lobi  2  mm., 
persistentes,  oblongi,  subclavati.  Fructus  in  syncarpium  connati. 
Semina  irregulariter  complanata,  deorsum  imbricata ;  testa 
nigra  Crustacea,  arillo  magno. — Nauelea  missionis,  Wight  A 
Arn.  Prod.  392 ;  Hook.  f.  Fl.  Brit.  Ind.  iii.  27,  If.  elliptica, 
Dalz.  &  Gibs.  Bomb.  Fl.  118.  If.  oblongata,  Miq.  in  Herb. 
Hobenack.  n.  717,  ez  Hook,  f .  FL  Brit.  Ind. ;  N.  orientalis,  Linn. 
Sp.  PL  ed.  2,  243  pro  parte.      Cephalanthui  orientali$,  Linn. 
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Sp.  Fl.  ed.  2.  95  pro  parte.  £atu  Tsiaca^  Bheede,  Hort.  Malab. 
iii.  p.  29,  t.  33. 

India.— N.  Kanara  (Talbot,  n.  ?).  Malabar  (P).  Quilon  (Wight, 
Kew  Distr.  n.  1800).    Peninsula  (Dalzell,  n.  ?). 

A  tree  growing  on  the  banks  of  streams. 

13.  Sabcocephalus  MATBfOATr,  ffav. 
Tk^pus  {Maingay^  Kew  Distr.  n.  823). 

Polia  14  cm.  longa,  7  cm.  lata,  obovato-elliptica,  apice  breyiter 
abrupte  acuminata,  basi  attenuata,  subcoriacea,  eupra  glabra, 
subtuB  pubescentia,  10-14rnervia.  Petioli  15  mm.,  complanati. 
Stipulie  intrapetiolares  10-14  mm.,  persistentes,  basi  connatse. 
PeduDCuli  15  mm.,  supra  medium  bracteati ;  bractesB  pubescentes. 
Capitulum  3  cm.  CoroUae  tubus  8  mm. ;  lobi  lanceolati,  extra 
et  intuB  tomentosi.  Anther®  lanceolatse  apiculatse,  medics  lobes 
ezcedentes.  Stylus  13  mm.,  stigmate  fusiformi.  Calycis  tubi 
pars  superior  brevis  ;  lobi  4  mm.,  subclavati,  tomento  isabellineo. 
OYaria(?). — Nauclea  Maingayi^  Hook.  f.  Fl.  Brit.  Ind.  iii.  27. 

Malasia.— Malacca  (Maingay,  n.  1288).  Borneo :  Sarawak  (Beccari, 
n.  681)  \  loc.  incert.  (Teysmann). 

This  species  is  closely  allied  to  8,  missionis.  I  have  not,  however, 
examined  the  ovaries,  and  all  the  specimens  of  fruit  which  I  have  seen 
have  had  their  interior  eaten  by  insects.  In  this  and  the  last  species 
the  suifEkce  of  the  syncarpium  is  hidden  by  the  persistent  calyx-lobes. 

Species  a  genere  Sarcocephalo  exclm<B. 
8.  Bartlingit,  Miq.^Nauclea  Bartlingii,  DC. 
8.  Cadamha,  Kuvz  ^ Anthocephalus  indtcus. 
8.  madagascariensis,  ^2^1\,  =  Breonia  madagascariensis, 
8,  macrocephalus,  K.  Schum.=(?)  Nauclea  strigosa, 
8- gracilis,  K.  Schum.=  (?)  Nauclea  gracilis, 
8.  Richardianay  Baill.=jBr<?ow»a  Richardiana. 

III.  Breonia. 
(Typus  B.  madagascariensis.) 
Flores  in  capitulum  globosum  compacti,  ebracteolati,  calycibus 
arete  concretis.  Calycis  lobi  5,  crassi,  obtusi,  ochreoleuci, 
pubescentes.  Corolla  infundibulari-tubulosa,  glabra;  lobi  5, 
imbricati.  Stamina  ore  corollse  inserta.  Stylus  longe  exsertus, 
stigmate  clavato  leviter  bilobato.  Ovarium  biloculare ;  placentsB 
penduls ;  oYula  in  loculis  1-8,  pendula.  Eructus  indehisceus ; 
semina  complanata,  non  alata. 

lAKS.  JOUJftK. — BOTANT,  VOL.  XIXIII.  D 
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Arbores.  Folia  opposita.  Stipul»  subtriangulareB.  Peduncnli 
axillares,  solitarii,  supra  medium  bracteati.  BracteiB  8»pe 
connatffi,  capitulum  immaturum  includentes. 

Breonia,  A.  Rich,  in  MSm.  8oe.  Hist.  Nat.  Paris,  t.  (1834)  290. 

Cephalidium,  A.  Bich.  Joe.  cit, 

SarcocepbaluB,  Baill.  Adans.  xii.  p.  311,  partim. 

Synopsis  Speeierum. 

Folia  Bubsessilia,  nervis  12    1.  madagaseariensis. 

Folia  petiolata,  nervis  9-11. 

Folia  19  cm.  loDga,  10  cm .  lata.    Capitiila 

2  cm 2.  Boivinu 

Folia  17  cm.  longa,  6  cm.  lata.    Capitula 

12  mm 3.  membranaeea. 

Folia  14  cm.  longa,  55  mm.  lata.     Capi- 
tula 12  mm 4.  stipulata. 

Folia  15  cm.  longa,  55  mm.  lata.     Capi- 
tula 7  mm 6.  mauritiana. 

Folia  10  cm.  longa,  5  cm.  lata.  Capitnla 

7  mm 6.  Rickardiana* 

Folia  petiolata,  nervis  7-8. 

Folia  11  cm.  longa,  9  cm.  lata,  petiolis 

3  cm 7.  hngipetiolata. 

Folia  11  cm.  longa,  9  cm.  lata,  petiolis 

15  mm 8.  eoriacea. 

Folia  10  cm.  longa,  3  cm.  lata,  apice 

caudata     9.  euspidata. 

Folia  7  cm.  longa,  4  cm.  lata.     Capitnla 

4  mm 10.  parviflora. 

1.  BbEOKIA  HADAGABCiiBEENSIS,  A.  Bich. 

Typi  in  JECerhh.  Paris,  et  Kew. 

Folia  45  cm.  longa,  35  cm.  lata,  obovata,  eoriacea,  glabra^ 
12-nervia.  Fetioli  brevissimi.  Stipuls  4  cm.,  carinatse.  Eamuli 
crassi,  intemodiis  brevibus.  Fedunculi  16  cm.,  complanati,  sub 
apice  bracteati.  Bractese  3  cm.,  orbiculares,  connatse,  rostris 
Bubulatis.  Capitulum  sine  coroUis  2  cm.  CoroU®  tubi  9  mm. 
Ovula  in  loculis  8. — B.  madagaseariensis^  A.  Bich.  in  M6m.  Soc. 
Hist.  Nat.  V.  290.  Sareoeephalus  madagaseariensis^  Baill.  Adans. 
xii.  311. 

Madagabcab  (Cbapelier,  n.  P). 
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2.  Breonia  BorvTNT,  n.  ep. 

Typi  (Boivin,  n.  ?)  in  Herhb.  Paris,  et  Kew, 

Folia  19  cm.  longa,  10  cm.  lata,  obovata,  obscure  apiculata, 
baai  attenuata,  coriacea,  glabra,  nerris  8-10.  Fetioli  2  cm.,  crassi. 
StipulsB  5  mm.  Bamuli  crassi,  teretes,  foliis  in  apice  coDfertis. 
Pedunculi  3  cm.,  in  medio  bracteati.  Florum  capitulum  sine 
coroliis  2  cm.  Corollaa  tubi  9  mm.,  tenues ;  lobi  intus  hirsuti. 
Madagascar. — ^Nossib^  (Boivin,  n.  F). 

3.  Breokia  membranacba,  n.  sp. 
^pu$  in  Herb,  Paris. 

Folia  17  cm.  longa,  6  cm.  lata,  obovata,  submembranacea, 
glabra,  nervis  10,  pallidis,  nervulis  tenuibus.  Fetioli  5  mm. 
StipulsD  11  mm.  Samuli  a^ellanei,  foliis  in  apice  confertis. 
Pedunculi  4  cm.,  graciles,  sub  apice  bracteati.  Bracte®  4  mm., 
orbiculares,  subacuminats.  Capitula  post  anthesin  12  mm. 
Calycis  tubi  pars  superior  libera ;  lobi  5,  breves,  obtusi. 

Madagascar. 

The  leayes  of  this  species  are  very  distinct  from  those  of  other  species. 
I  have  seen  none  with  the  apex  muDJured. 

4.  BbEONIA  8TIPULATA,n.  Sp. 

l^pus  in  Serb.  Paris. 

Arbor  7  metr.  Folia  14  cm.  longa,  55  mm.  lata,  elliptico- 
obloDga  acuminata,  nervis  10-11,  nervulis  reticulars  conspicuis. 
Fetioli  15  mm.  Stipulsd  15  mm.,  acute,  plicate.  Fedunculi 
6  cm.,  complanati,  glabri,  sub  apice  bracteati.  Florum  capitulum 
sine  coroliis  12  mm.  CoroUss  tubus  8  mm.  Sjncarpium  25  mm. 
Ovula  in  loculis  tria.    Semina  sepe  solitaria. 

Madagascar  (Perville,  n.  P). 

Growing  on  the  banks  of  rivers. 

PiiATB  1.— 5.  Breonia  stipulata,    6.  Fruit.    7.  Seed. 

5.  Breonia  mafritiana,  n.  sp. 
Typus  {Commersony  n.  P)  in  Herb.  Xew, 

Folia  15  cm.  longa,  55  mm.  lata,  oblonga,  obscure  acuminata, 
coriacea,  glabra,nerv]s  ll,nervul]s  reticulars  distinctis  conspicuis. 
Fetioli  15  mm.  Stipule  1  cm.  Bamuli  pallidi.  Fedunculi  7  cm., 
glabri,  Bub  apice  bracteati.  Bractee  8  mm.,  orbiculares,  rostris 
brevibus.  Florum  capitulum  sine  coroliis  6  mm.  Corolla 
glabra. 

Mauritius. 

There  is  only  one  specimen  of  this  in  the  Paris  Herbarima.    It  is 

l>2 
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closely  allied  to  B.  Bichardiana,  from  which  it  differs  in  the  stouter 
hranchlets,  in  the  greater  length  of  the  leaves,  stipules,  and  peduncles, 
and  in  the  hracts  not  rupturing  irregularly  when  the  floweivheads  grow 
too  large  for  them.  It  is  this  specimen  which  has  attached  to  it  some 
heads  of  Anthooephalus  indious  and  the  curious  confusion  about  Nauclea 
purpurea  and  Cephakmfkta  cihifiensis.  One  of  the  labels  is  "  Cephalanthus 
ahinensis,  Lmk.  fide  Herb.  Planta  monopetala,  floribus  capitatis,  capitula 
involucro  diphyllo,  quam  Tide  in  icon.  Oommerson  inter  incerta 
Specimen  unicum  in  herbario  ...  lie  de  France,  Herb,  de  Oommerson 
«ans  nom." 

6.  Breonia  Eichardiana,  Hav, 
Typus  (Chapelier,  n.  ?)  in  Herb.  Paris. 

ArbuRcula.  Folia  10  cm.  longa,  5  cm.  lata,  elliptica,  apice 
breviter  et  obtuse  acuminata,  yel  obtusa,  basi  attenuata,  coriacea, 
glabra,  nervis  9  supra  depressis,  norvulis  reticulatis  ocbreoleucis. 
Petioli  12  mm.  Stipulae  5  mm.  Bamuli  tenues  pallidi,  juniores 
4-aDgulati,  intemodiis  4  cm.  Pedunculi  25  mm.,  sub  apice 
bracteolati.  BracteaB  connatsB,  capitulum  immaturum  inclu- 
dentes,  irregulariter  ruptse.  Capitula  sine  coroUis  7  mm. — 
Sarcocephalus  Ricliardiana,  Baill.  Adans.  xii.  311.  Cephalidium 
citrifolium,  A.  Eich.  in  Mem.  Soc.  Hist.  Nat.  v.  290. 

Madagascar. 

The  type  of  Eichard's  Cephalidium  citrifolium  is  still  in  the  Paris 
Herbarium ;  it  is  only  in  fruit,  but  appears  to  belong  to  this  species. 

7.  Breonia  lokgipetiolata,  n.  sp. 

Typus  {Leprieur,  Guiane  frangaise  ?)  in  Herb.  Paris, 

Folia  110  mm.  longa,  90  mm.  lata,  ovata,  basi  aliquauto  in 
petiolis  decurrentia,  coriacea,  glabra,  nervis  8,  patentibus.  Petioli 
30  mm.  Eamuli  juniores  subangulati.  Pedunculi  90  mm., 
tenues.  Capitulum  sine  coroUis  10  mm.  Corolla  tubi  5  mm., 
lobi  satis  elongati- 

Distribution  (?). 

The  label  on  the  specimen  from  which  the  description  is  taken  is 
"  Ouiane  fran9ai8e  (?)  M.  Leprieur."  The  locality  must  therefore  be 
considered  doubtful. 

8.  Brkonia  coriacea,  n.  sp, 
Typtbs  {Humblot^  n.  ?)  in  Herb.  Kew, 

Folia  11  cm.  longa,  55  mm.  lata,  elliptica,  obtuse  acuminata, 
valde  coriacea,  glabra,  nervis  7  flavis.  Petioli  15  mm.  Stipul® 
12  mm.  Eamuli  avellanei,  internodiis  7  mm.  Pedunculi  45  mm., 
complanati.     Capitula  sine  corollis  14  mm.     Coroll©  tubi  5  mm. 


Digitized  by  VjOOQIC 


MR.  G.  D.  HAYILAITD  :   BETISION  OF  TH£  KAUCLEEiB.  37 

Stylus  1  cm.    Caljcis  tubi  pars  superior  2  mm.    Ovula  in  loculis 
8»pe  3. 
Madagascab. 

9.  Bbeonja  CTTSPtDATA,  Sav, 

Ihfpus  (Baron,  n.  6563)  in  Herb,  Kew. 

Polia  10  cm.  longa,  3  cm.  lata,  oblanceolata,  apice  caudata, 
acumiaata,  basi  atteauata,  glabra,  neryis  7.  Petioli  12  mm. 
Stipuls  5  mm.  Internodia  4-60  mm.  Fedunculi  4  cm.,  glabri, 
complanati.  Bracte®  duae,  orbiculares,  apiculat»,  glabrse. 
Capitulum  sine  corollis  6  mm.  Corolla  glabra ;  tubus  5  mm., 
rubicimdus,  latus.  Stylus  8  mm.  Calycis  lobi  pars  superior 
I  mm.  Ovula  in  loculis  sspe  solitaria. — Nauelea  cu^pidata^ 
Baker,  in  Journ.  Linn.  Soc,  Bot.  xxv.  (1890)  319. 

Madagascab  (Baron,  nn.  6663,  6602 ;  Scott  Elliot,  n.  2214). 

10.  Bbeoivia  pabyieloba,  n.  sp. 

Typus  {Hildehrandt,  n.  3309)  in  Rerh.  Kew. 

Arbor.  Folia  7  cm.  longa,  4  cm.  lata,  elliptica  vel  elliptico- 
obovata,  apice  obtuse  acuminata,  supra  nitida,  nervis  8  subtus 
pubescentibus  fulvis.  Petioli  16  mm.  Stipulie  3  mm.  Hamuli 
tenues,  intemodiis  6-100  mm.  Fedunculi  2  cm.,  pubescentes. 
Capitula  sine  corollis  4  mm.  Corollsd  tubus  4  mm.,  tenuis ; 
lobi  4.  Stylus  7  mm.  Calycia  pars  superior  brevis,  cupularis ; 
lobi  4.     Ovula  in  loculis  solitaria. 

Madagascab  (Hildebrandt,  n.  3309). 

Flats  1.— 1.  Breoniajmrviflora.    2.  Flowen.    3.  Stigma.    4.  Ovules. 

lY.    CEPHALAlTTHnS. 

(Typus  C.  oecidentalis.) 

Flores  in  capitulum  globosum  compacti,  bracteolis  filiformibus 
intermixtis,  calycibus  non  concretis.  Calycis  tubus  obovoideus ; 
lobi  4-6,  breves,  obtusi,  persistentes.  Corolla  tubuloso-infundi- 
bularis ;  lobi  4-6,  imbricati.  Stamina  ore  corollsB  iuserta.  Stylus 
elongatus,  stigmate  clavato.  Ovarium  biloculare;  ovula  in 
loculis  solitaria,  ab  apice  loculi  pendula.  Eructus  obovoideus, 
indehiscens,  semina  non  complanata.  Erutices  vel  arbusculas 
erect».  Eolia  opposita  vel  ternatim  verticillata.  StipulcB  mter- 
petiolares,  breves.  Capitula  terminalia  vel  terminalia  et  axiUaria, 
rare  solitaria,  sepissime  paniculata. 

Cephalanthus,  Linn.  S^.  PL  ed.  1.  96. 

Nauelea  (partim),  Boxb,  Fl.  Ind,  i.  616. 

Buddlea,  Spreng,  Syst.  Vey.  i.  431  (1826),  partim. 
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SynopM  Specierum, 
Sectio  1. 

Capitula  solitaria  vel  racemoBa,  terminalia,  vel  axillaria  et 
tenninalia.      Calycis    lobi   distincti.      CoroUae  lobi  ovati,  basi 
glandulis  nigris    instructi.      Arillus    albus,    fimgosus.      Folia 
nervulis  speciosis  reticulata. 
Capituluin  sine  corollis  8  mm. 

Folia  plus  quam  2  cm.  lata   1.  occidentalU. 

Folia  minus  quam  2  cm.  lata. 

Calycis  lobi  lineares   2.  angusiifolius, 

Calycis  lobi  ovati    3.  salicifoliut. 

Capitulum  sine  corollis  5  mm 4.  Sarandu 

Sectio  2. 

Capitula  racemosa,  terminalia.  Calycis  lobi  distincti.  Co- 
rolla lobi  oblongi.  Funiculus  tenuis.  Folia  nervulis  transversis 
tenuibus  ornata. 

Corollas  tubi  6  mm 5.  peruvianut, 

Corollse  tubi  3  mm 6.  breviflorus, 

Sectio  3. 

Pedunculi  simplices  solitarii.  Calycis  lobi  distincti.  CoroU®  lobi 
breves.     Arillus  parvus.     Folia  nervulis  indistinctis  reticulata. 

CoroUsB  tubi  7  mm 7.  natalensit. 

1.  Cephalajtthus  occinEFTALis,  Linn, 

Arbuscula.  Folia  11  cm.  longa,  5  cm.  lata,  elliptico-lanceolata, 
apice  acuminata,  basi  rotundata,  membranacea,  glabra  vel  birsuta, 
opposita  vel  ternatim  verticillata,  nervis  8-10,  nervulis  reticulatis 
conspicuis.  Petioli  12  mm.  Stipule  4  mm.,  ssepe  glandulis 
nigris.  Bamuli  tenues,  glabri  vel  pubescentes.  Pedunculi 
3-5  cm.,  simplices  vel  ramosi,  terminales  et  in  axillis  foliorum 
superiorum  siti.  Bractese  parvs.  Capitula  sine  corollis  8  mm. 
CoroUsB  tubus  6-6  mm.,  glaber ;  lobi  4  vel  5,  intus  sparse  pubes- 
centes, Sflspissime  glandulis  nigris  prope  sinus  sitis.  Antherss 
usque  ad  medios  lobos  pervenientes.  Stylus  1  cm.,  tenuis. 
Calycis  tubi  pars  superior  1  mm.,  intus  pubescens;  cal)cis  lobi 
ovati.  Beceptaculum  hirautum.  BracteolsB  subfiliformes.  Ovula 
solitaria,  complanata,  funiculis  fungosis.  Semina  non  complanata, 
arillis  magnis. — C  occidentalism  Linn.  Sp.  PI.  ed.  1. 95.  C.  naucle- 
oidet,  DC.  Prod.  iv.  539  ;  Kurz,  For.  Fl.  Burma,  ii.  68 ;  Hook.  f. 
Fl.  Brit.  Ind.  iii.  24.  C.  orientalise  Eoem.  et  Schult.  Syst.  iii.  106. 
C.  oppositifoliuSf  Moench,  Meth.  487  (1794).     C  angustifolius^ 
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Andre,  in  Eev.  Hort.  1889,  p.  281.  C.  ohttmfoliu8,  Eafin.  New 
Fl.  Am.  iii.  25.  (7.  aeuminatuSy  Eafin.  loc.  cit.  O.puhescenSf  Safin. 
loc.  cit.     Nanclea  tetrandra,  Eoxb.  Fl.  Ind.  i.  516. 

India.— Burmah  (Griffith,  Kew  Distr.  n.  3090).  Assam  (Clarke, 
im.  37696,  38009),  (Jenkms,  n.  492).  ^Cachar  (Eeenan).  Silhet 
(WaUich,  n.  6101).    Sikhim  (Hooker  f.).    Khasia  (Hooker  f.). 

SJE.  AsiA.-Hainan  (Henry,  nn.  8018,  8601).    China  (Fortune  n.  P). 

N.  AitKBiCA.— Canada  (Linden),  (Macoun,  n.  644).  Kentucky 
(Short).  Pennsylvania  (Moeer).  Florida  (Curtis,  n.  1118  &  n.  4837), 
(^N^aah).  New  Orleans  (Drummond),  (Vall6).  Texas  (?),  (Lindheimer), 
(Drummond),  (Heller),  (Palmer).  California  (Hartwejr,  n.  1766), 
(Coville),  (Michener),  (Hooker).    Mexico  (Rovirosa,  n.  134). 

West  Indies.— Cuba  (Wright,  n.  2768). 

8.  America. — Brazil 

Java  is  generally  given  as  a  locality  for  this  plant :  the  only  ground  for 
this  that  I  can  find  is  the  plant  (ZolUDger,  n.  1609)  which  was  described 
by  Moritzi  as  CephaUnUhus  aralioides.  There  is  a  specimen  of  it  in  the 
British  Museum.  Miquel  is  probably  correct  in  determining  it  to  be 
Adina  polycephala. 

2.  Cephalakthus  AiTOTTSTiFOLnis,  Lour, 

Typus  in  Serb.  Brit  Mu8. 

Folia  tematim  verticillata,  1  dm.  loaga,  15  mm.  lata,  oblongo- 
linearia,  utrinque  attenuata,  coriacea,  glabra,  nervulis  reticulatis 
conspicuis.  Petioli  3  mm.  StipulsB  3  mm.,  rostratsB,  bipartite, 
in  medio  interruptcB,  interdum  integrsB.  Internodia  1  cm. 
Pedunculi  3  cm.,  terminales,  solitarii,  ebracteati.  Capitula  sine 
corollis  8  mm.  Fructus  1|  mm.  Calycis  tubi  pars  superior 
i  mm.,  persistens;  calycis  lobi  1-2  mm.,  lineares  hirsuti. 
Bracteolffi  filiformes,  hirsntsB.  Seceptaculum  hirsutum. — O.  an- 
gustifoliu9.  Lour.  Fl.  Cochinch.  (1790)  i.  67 ;  ed.  (1793)  i.  83. 
C.9tellatu9,  Lour.  loc.  cit.  (1790)  i.  68;  ed.  (1793)  i.  84. 

Cochin  China. 

The  authentic  specimen  in  the  British  Museum  is  in  fruit.  In 
Wallich's  Herbariimi  there  is  a  specimen  in  flower  (Wall.  List,  n.  6102) 
labelled  CephalaTithus  steliatus,  Lour.  (?).  It  seems  to  agree  with  this 
species.  In  Loureiro's  description  C.  angiutifolitts  is  distinguished  from 
C  stellatus  by  the  leaves  being  opposite  and  not  whorled,  but  this  is  not 
in  the  British  Museum  specimen. 

d.   CSPHAIiANTHUS  BALICIFOLITTB,  Sumh.  Sf  Sofipl. 

Folia  6  cm.  longa,  9  mm.  lata,  linearia,  acuminata,  subtus 
sparse  pubescentia,  tematim  verticillata,  nervis  10.  Petioli  3mm. 
Stipuls  2  mm.  Eamuli  tenues,  intemodiis  2  cm.  Pedunculi 
6  cm.,  terminales  et  aiillares,  ssBpe  bracteati.    Bracte®  parvae. 
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Capitula  sine  coroUis  8  mm.  Corolla  glabra,  tube  5  mm.,  lobis 
sffipiesime  4.  Stylus  14  mm.  Calyx  dense  birsutus,  parte 
superiore  1  mm.,  non  dilatata ;  lobi  breves,  ssepe  glaudulis  nigris 
obsiti.  Semina  arillis  magnis  ornata. — G,  $alicifolius^  Humb.  efc 
Bonpl.  PI.  Eq.  ii.  63. 

Mexico. — Manzonvilla  Bay  (Barclay).  Loc.  incert.;  (Beechey), 
(Gurgensen,  n.  160).  ProT.  Puebla  (Andrieuz,  n.  331).  Cordillera 
Morelia,  alt.  3600  ft.  (Galeotti,  n.  2693). 

4.  CephaIiAITthus  Sabandi,  Cham,  et  Schlecht 

Erutez.  Folia  6  cm.  longa,  18  mm.  lata>  lineari-lanceolata, 
ternatim  verticillata,  glabra,  uervis  5  obliquis.  Petioli  4  mm., 
pubescentes.  StipulsB  1  mm.,  integr®  vel  lobatss.  Eamuli 
fuliginei,  intemodiis  2  cm.  Capitula  racemosa,  terminalia  et 
axillaria.  Pedunculi  graciles,  ssepe  ebracteolati.  Capitula  siue 
coroUis  5  mm.  Coroll®  tubus  8  mm.  Stylus  6  mm.  Calycis 
tubi  pars  superior  1  mm.,  glabra,  breviter  lobata.  Semina 
arillis  magnis  ornata.  Beceptaculum  hirsutum. — C,  Sarandi, 
Cham,  et  Schlecht.  in  Linnaea,  ii.  (1827)  610.  O.  gldbratuB^ 
K.  Schum.  in  Mart.  Fl.  Brasil.  vi.  129.  Buddha  glabrata, 
Spreug.  Syst.  Veg.  i.  431  (1825). 

5.  Amebica. — Brazil  (?  type  specimen).  Paraguay  (Balansa,  n.  1998). 
Uruguay  (Auguste  de  Saint-Hilaire,  n.  2364),  (Gibert,  n.  1399), 
(Lorentz).  Monte  Video  (Capt.  King),  (Gibert,  nn.  32, 35, 38).  Buenos 
Ayres  (Fox,  n.  262).  Rio  Janeiro  (Glaziou,  n.  12044).  La  Plata 
(Tweedie,  n.  126). 

A  spreading  shrub,  conunon  on  the  banks  of  rivers.     Flowers  scented. 

5.    CEPHAXAlTTHirB  PEEUTIAITUS,  SprUCe. 

Typi  (Spruce,  n.  4910)  in  Serb.  Keio. 

Arbor,  6  m.  Folia  17  cm.  longa,  7  cm.  lata,  elliptica,  apice  bre- 
Titer  acuminata,  basi  attenuata,  submembranacea,  glabra,  ternatim 
verticillata,  nervis  10.  Petioli  3  cm.  StipulsB  1  cm.,  hirsutse,  trian- 
gulares. InfloresceDtia  terminalis,  pseudo-racemosa.  Pedunculi 
birsuti.  Capitula  sine  corollis  7  mm.  Coroll®  tubus  6  mm.; 
lobi  5,  oblongi,  reflexi.  Stylus  9  mm. ;  stigma  1^  mm.  Calycis 
tubus  2  mm.,  cupularis,  birsutus,  parte  superiore  membranacea, 
limbo  uudulato.  Oyula  funiculis  tenuibus.  BracteoIsB  filiformes.* 
— C.  peruvianus,  Spruce,  MS.,  PI.  exsicc.  n.  4910;  K.  Sebum, 
in  Mart.  Fl.  Brasil.  vi.  6.  p.  130. 

Peku. — Tarapoto  (Spruce,  n.  4910). 
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6.  CEPHALAJfTTHUB  BBEYITLOBUBy  SprUCe. 

Typi  {Spruce  n.  4175)  in  JECerh,  Kew. 

Arbor  quoad  folia  et  iDflorescentiam.  G.  peruviana  sitnilis. 
Capitula  sine  corollis  6  mm.  CorollsB  tubus  3  mm. ;  lobi  5, 
oblongi.  Stylus  6  mm.  Calycis  tubus  2  mm.,  cupularis,  quam 
in  (7.  peruviana  angustior,  hirsutus,  parte  superiore  membranacea, 
limbo  iindulato. — 0.  breviflorus.  Spruce,  MS.  PI.  exsicc. ;  K. 
Schum.  in  Mart.  PI.  Brasil.  vi.  6.  130. 

PKBr.— Tarapoto  (Spruce,  mi.  4129,  4175J. 

7.  Cephalanthtts  itatalensis,  Oliver. 
Typu9  in  Herh,  Kew. 

Frutex  2  mm.  Eolia  4  cm.  longa,  25  mm.  lata,  ovato-laneeo- 
lata,  coriacea,  glabra,  nervis  4-6.  Petioli  5  mm.,  complanati, 
glabri  vel  birsuti.  Stipulae  3  mm.,  pubescentes,  basi  latsB, 
apice  BubulatsB.  Eamuli  teretes,  pubescentes.  Pedunculi  1  cm., 
Bolitarii,  terminales,  hirsuti.  Capitula  sine  corollis  6  mm* 
Coroll»  tubus  7  mm.,  glaber ;  lobi  4-5,  subvalvati,  intus  hirsuti. 
Antberse  fere  ad  apices  coroU©  lobi  pervenientes.  Stylus  14  mm. 
Calyx  extra  glaber,  parte  superiore  tubulari  breviter  lobata 
intus  birsut&.  Bracteolffi  filiformes,  hirsute.  Fructus  2  mm., 
eamosi,  indebiscentes,  superne  hirsuti.  Semina  arillis  parvis 
aucta. — O,  natalensisy  Oliver,  in  Hook.  Ic.  PI.  t.  1331. 

S.  Afmca.— Natal,  loc.  incert.  (Gerard,  n.  1496) ;  Bitrgarsberg 
(Medley  Wood,  n.  4760,  alt.  4000  ft.) ;  Drakensberg  (Rehmann,  n.  6996). 
Transraal ;  Barberton  (Galpin,  n.  534) ;  loc.  incert.  (Atherstone). 

The  fruit  is  edible. 

Speciet  a  genere  Cephalantbo  exclusa. 
C.  africanusy  Beich.  ex  DC.  Prod.  iv.  Z4^^Mitraffynaafricana, 
Cn  ehinensis,  Lam.  'Eiicjcl.=Adina  glohijlora. 
C.  montantts,  Lour.,  has  alternate  leaves. 
C.  orientalisj  Linn.  Sp.  V\,=iNauclea  orientalis. 
C  orientalis^  Blume, 'Cat.  Gew.  Buitenz.  ^^=^Nauclea  Ian- 

eeolata. 
,  C.  pilulifer.  Lam.  Encycl.  i.  679  =sAdinaglohi/lora. 
C.  pracumbens,  Lour.,  has  alternate  leaved. 
C  spathelhferusj  Baker  in  Journ.  Bot.  xx.  (1882)  137 =Adina 

microctphala. 

Species  duhia. 
C, piluliJiorus,yR'\[\A.  Herb,  ex  Eoem.  et  Schult.  Syst.  iii.  525. 
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V.  Adika. 
(Tjpus  A.  glohiflora,) 

Flores  in  capitulum  glo bosom  compacti,  bracteolis  filiformibus 
intermixtis,  calycibus  non  concretis.  Calycis  tubus  prismaticus ; 
lobi  0  7. 5,  persistentes,  ssBpissime  breves.  CorollsD  tubus  tenuis  ; 
lobi-  5,  ovati,  imbricati,  vel  pseudo-yalvati.  Stamina  5,  ore 
corollas  inserta;  anthere  breves,  oblong®.  Stylus  elongatus, 
tenuis,  stigmate  clavato.  Ovarium  biloculare,  placentis  pendulis  ; 
ovula  complanata,  deorsum  imbricata.  Eructus  2-coccus  ;  cocci 
integri  vel  2-partiti,  ab  axe  secedentes;  axis  persistans  ssBpe 
caljcis  lobis  stellatim  patentibus  coronatus.  Semina  complanata, 
elongata ;  testa  alata ;  ala  superior  ssBpe  bicoruuta,  inferior  acu- 
minata. 

Arbores  vel  frutices.  Folia  opposita.  Stipul®  interpetiolares, 
parvffi,  caducffi,  integrsB  vel  bifid®.  Fedunculi  terminales  vel 
axillares,  simplices  vel  ramosi.     Capitula  parva. 

Adina,  Salisb,  Farad.  Londin,  p.  115. 

Nauclea,  Lirm.  et  auct.  partim. 

Synopsis  Specierum, 
Sectio  1. 

Ovula  in  loculis  2-4.     Folia  3-4uim  verticillata. 

Pedunculi  axillares,  solitarii,  simplices  . .     1.  microeephala, 
Sectio  2. 

Ovula  in  loculis  numerosa.     Folia  opposita. 
Stipulffi  bifid®. 

Infiorescentia  terminalis. 

Capitula  racemosa 2.  racemosa, 

Capitula  solitaria 3.  rubella. 

luflorescentia  axillaris. 

Coroll®  glabr® 4.  glohiflora, 

Coroll®  pubesceutes 5.  multifolia. 

Capitula  in  pedunculo  communi  tema. .     6.  ruhescens. 
Stipul®  integr®. 

Infiorescentia  terminalis,  composita. 

Caljcis  llmbus  lobatus 7.  polycephala, 

Calycis  limbus  integer 8.  oligocephala. 

Pedunculi  temati,  axillares 9.  cordifolia, 

1.  AnoTA  MiCBOCEPHALA,  Stem. 

Arbor.  Folia  3-4nim  verticillata,  18  cm.  longa,  5  cm.  lata, 
oblongo-linearia,  obtusa,  utnnque  attenuata,  coriacea,  glabra, 
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nervis  20.  Petioli  2  cm.  StipulsB  subtriangulares.  Hamuli 
robusti.  Gemmffi  nitentes.  Feduucoli  solitarii,  axillares,  6  cm., 
complanati,  supra  mediam  bracteati*  Bractead  1  cm.,  ssepe  con- 
oate,  Buborbiculares,  ssBpe  breviter  rostratsB.  Capitula  Eine 
coroliis  8-14  mm.  Gorollffi  tubus  5  mm.,  extra  pubescens ; 
lobi  5,  lineares,  subimbricati.  Stamina  ore  coroU®  inserts; 
anthersD  usque  ad  medios  lobos  pervenientes.  Stylus  11  mm. 
Stigma  clavatum,  parvum.  Eeceptaculum  hirsutum.  BracleolsD 
angUBte  spathulato-lineares.  Calycia  tubi  pars  superior  anguste 
tubulosa;  lobi  5,  lineares,  extra  hirsuti.  Ovula  in  loculis  2-4, 
complanata,  pendula. — A.  microcephala^  Hiern,  in  Oliver,  Fl. 
Trop.  Afr.  iii.  40.  A,  Galpini,  Oliver,  in  Hook.  Ic.  PI.  t.  2386. 
A,  spathelliferay  Oliver,  loc.  cit.  A,  lasiantha,  K.  Schum.  in  Engl. 
Pfl.  Ost-Afr.,  C.  (p.  378).  Cephalanthut  gpathelltferua,  Baker,  in 
[Trimen]  Journ.  Bot.  1882,  p.  137.  Cephalidium  verticillatum, 
Boivin,  iide  Baill.  in  Adans.  xii.  314.  Nauclea  microcepliala,  Del. 
Cantor.  P.  Mer.  p.  67,  n.  64  (1826).  N,  mierocephala,  DC.  Prod. 
?.  345.     i^.  verticillatay  Baill.  in  Adans.  xii.  314. 

Yar.  a.  Eolia  18  cm.  longa,  5  cm.  lata.     Caljcb  lobi  ^2  mm. 

Yar.  /3.  Eolia  16  cm.  longa,  2  cm.  lata.     Galycis  lobi  2  mm. 

Yar.  y.  Folia  14  cm.  longa,  2  cm.  lata.     Calycia  lobi  i  mm. 

N.  Trop.  Afbica.— Nubia  (Figari,  n.  ?).  Dar-Fertit  (Schweinfurth, 
n.288). 

S.  Tbop.  Afbica.— Angola  (Welwitsch,  n.  3029) ;  MosMunedes  (Wel- 
witsch,  n.  8028).  Nyasaland  (Buchanan,  n.  Q^Adina  lasiantha f  K. 
Schum.) ;  Shir^  Highlands  (Buchanan,  n.  44) — publ.  Schweinf.  Series, 
iii.  288. 

S.  Africa.— Swaziland  (alt.  2000  ft.,  Gnlpin,  n.  1213=^c;{na  Oalpint) 
Ic.  Plant  2386). 

Madagabgab. — (Baron,  n.  86=  Cephalanthus  spatheUi/eruSf  Baker, 
in  Journ.  Bot.  xx.  1882,  p.  187) ;  Central  Madagascar  (Baron,  n.  4550), 
(Greve,  n.  103). 

The  wood  is  hard  and  said  to  resemble  teak.  The  plant  possesses 
some  of  the  characters  of  Breonia,  some  of  Cephalanthus,  and  some  of 
Adina.  I  have  not  seen  the  fruit  j  it  may  prove  to  be  indehiscent. 
Although  there  is  much  variation  in  the  leaves,  peduncles,  bracts,  and 
especially  in  the  calyx-lobes^  I  have  been  unable  to  group  the  specimens 
into  distinct  species. 

2.  Adiita  bacsi£08A,  Miq. 

ISfpi  in  Herb,  Kew,  etc. 

Arbor.    Polia  11  cm.  longa,  6  cm.  lata,  ovata,  acuminata,  basi 
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insequilateralia,  rotundata,  Bupra  glabra,  Dervis  8  subtus  pubes- 
centibiLS  prominentibus  ferrugineis.  Fetioli  3-6  cm.,  tenues. 
StipiiIsB  bilobsB,  lobis  rotiindatis.  Bamuli  castauei,  intern  odiis 
15  mm.  Infloresceiitia  terminalis,  pseudo-racemosa.  FeduDculi 
25  mm.,  tenues,  pubescentes,  sub  apice  bracteati.  BracteaB 
minuts,  2  mm.,  caducsB.  Caljcis  lobi  ovati,  I  mm.,  pubescentes, 
axem  persistentem  summum  coronantes.  CorollsB  tubus  5  mm., 
pubescens ;  lobi  5,  subvalvati,  intus  et  extra  pubescentes.  Sta- 
mina fauce  coroUffi  inserta,  antheris  apiculatis.  Stylus  8  mm. ; 
stigma  paryum,  subglobosum.  Cocci  5  mm.  Beceptaculum  bir- 
sutum.  BracteolBB  anguste  spathulatae. — A.  racemosa,  Miq.  Ann. 
Mus.  Lugd.-Bat.  iv.  184.  Nauclea  racemosa,  Sieb.  et  Zucc.  in 
Abh.  Akad.  Muenc.  iv.  (1846)  178. 

China. — Kwangtung  (Ford,  n.  292)  ;  Ichang  (Henry,  n.  1567). 

Jafan  (Oldham,  n.  513,  Zuccarini,  Burger,  De  Vriese). 

3.  A.DTSA.  BVBELLA,  Hance. 

Folia  5  cm.  longa,  2  cm.  lata,  lanceolata,  sessilia,  supra  glabra, 
nervis  6  obliquis  subtus  pubescentibu3.  Stipul»  bifid®,  lobis 
linearibus.  Eamuli  tenues,  rubicundi,  internodiis  15  mm.  Fed- 
unculi  2  cm.,  tenues,  solitarii,  terminales,  pubescentes.  Capitula 
sine  coroilis  6  mm.  Calycis  lobi  1^  mm.,  lineares,  coccis  delapsis, 
summum  axem  persiatentem  coronantes.  Corollas  tubus  3  mm., 
sparse  hirsutus.  Anther»  non  apiculatae.  Stylus  8  mm.  Stigma 
globosum.  Ovula  in  loculis  3-4.  Cocci  4  mm.  Seniinum  alse 
parvae,  subulatse.  Seceptaculum  subglabrum.  Bracteolae  fili- 
formes. — A.  rubella,  Hance  in  Journ.  Bot.  vi.  (1868)  114. 

China. — Canton  (Hance,  n.  11229) ;  Nan-lo  (Henry)  ;  Ichang 
(Henry). 

4.  Adina  globifloba,  Saltsb. 

Frutex.  Folia  7  cm.  longa,  2  cm.  lata,  oblanceolata,  acuminata, 
membranacea,  glabra,  nervis  8-10.  Fetioli  5-10  mm.  Stipulae 
bifidae.  Eamuli  tenues,  internodiis  1-4  cm.  Fedunculi  4  cm., 
tenues,  solitarii,  azillares  vel  pseudo-terminales,  infra  medium 
bracteati.  BracteaB  parvae.  Capitulum  sine  coroilis  5  mm. 
Calycis  lobi  oblongi,  subglabri,  summum  axem  persistentem 
coronantes.  Corollas  tubi  3  mm.,  glabri ;  lobi  5,  imbricati. 
AntheraB  non  apiculatae.  Stylus  6  mm. ;  stigma  oToideum.  Cocci 
2  mm.,  sparse  hirsuti.  Seminum  alaB  parvaa,  subulataB.  Becepta- 
calum  hifsutum.  Bracteolaa  iilitbrmes. — A,  glohiflora,  Salisb. 
Farad.  Londin.  p.  115  (1807) ;  DC.  Frod.  iv.  349.    A.  peduncun 
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laris,  DC.  Prod.  loc.  cit.  A.  glohifera  (by  error  in  quoting 
A.  glohosa\  Baill.  in  Adans.  zii.  314.  A.  pedunculata^  DC.  in 
BeDtb.  Fl.  HoDgk.  146.  A.  pilulifera,  Francb.  ex  Drake  de  Cas- 
tello  in  Journal  de  Botanique,  ix.  (1895)  207.  Nauclea  sp.,  Linn. 
MS.  in  Herb.  Banks.  N.  Adina,  Smith,  in  Eees's  Cyclop. 
iiT.  adinoides,  Lindl.  Bot.  Iteg.  zi.  895.  Cepkalanthut  chinensis, 
Lam.  Encycl.  i.  678.     C,  pilulifer.  Lam.  Encycl.  i.  678. 

China.— (Fortune,  n.  119;  Ford,  n.  314).  Hongkong  (Ebince,  n.  520 ; 
Wright,  n.  246 ;  Urquhart).    Hainan  (Henry,  n.  8670). 

ToNQUiN  (BaJansa,  n.  636). 

5.  Adiwa  multifolia,  n.  sp. 
2^pus  (Vidaly  n.  2948)  in  Herh,  Few. 

Folia  65  mm.  longa,  30  mm.  lata,  ovata,  obtuse  acuminata, 
chartacea,  glabra,  nervis  7.  Petioli  7  mm.,  tenues.  Stipulse 
4  mm.  Eamuli  tenues,  castanei.  Feduncnli  3  cm.,  teniies, 
pubesoentes,  solitarii,  azillares,  supra  medium  bracteati.  Bracteae 
3  mm.,  acutffi,  basi  connatse.  Capitula  18  mm.  Calyx  pubescens, 
parte  superiore  intus  hirsuta  ;  lobi  brevissimi,  obtusi.  CorollsB 
tubus  5  mm.,  extus  pubescens;  lobi  scBpe  6,  extra  et  intus 
pubescentes.  Stamina  fauce  corollsB  inserta ;  filamenta  brevia ; 
antbersB  lanceolats  vix  usque  ad  medios  lobos  pervenientes,  basi 
.Bubsetosffi.  Stylus  8  mm. ;  stigma  Bubglobosum.  Ovula  in  loculis 
5-6. 

Ins.  PniLiPPiNiE. — Luzon,  Prov.  Tayabas  (Vidal,  n.  2948). 

6.  AniNA  HUBESCENS,  RemsL 
Tgpus  {Wray,  n.  539)  in  Herh.  Kew. 

Arbor.  Folia  9  cm.  louga,  45  mm.  lata,  ovata,  acuminata, 
subcoriacea,  supra  glabra,  nervis  9  subtus  pubescentibus  rubi- 
cundis.  Petioli  7  mm.  StipulsB  2  mm.,  bifid®.  Eamuli  pallidi, 
juniores  subrubicundi.  Capitula  axillaria,  in  pedunculo  commune 
terna ;  pedunculi  2  cm.,  tenues,  rubicundi,  pubescentes.  Capitula 
1  cm.  Calyx  pubescens,  parte  superiore  brevissimft;  lobi  j|  mm., 
oblongi.  Corollffi  tubus  2  mm.,  extra  hirsutus ;  lobi  subvalvati. 
Stamina  ore  corolls  inserta;  antherffi  ultra  medios  lobos  per- 
Tenientes,  basi  subsetossB.  Stylus  4  mm. ;  stigma  globosum. 
Ovula  in  loculis  6-7.  Eeceptaculum  hirsutum;  bracteolae  lineares, 
complanatae,  pubescentes. — A,  rubescena^  Hemsl.  in  Joum.  Bot. 
XXV.  (1887)  p.  204. 

Malay  Peninsula. — Perak;  Ayer  Larut  (Wray,  n.  639).  Penang 
(Curtis,  n.  869). 
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7.  Adota  poltcefhala^  Benth, 
Typu9  {Wall  LUt,  n.  6100). 

Folia  11  cm.  longa,  4  cm.  lata,  elongato-lanceolata  vel  elliptico- 
oblaoceolata,  apice  caudata,  utrinque  acuminata,  glabra,  in 
nervorum  axillis  hirsuta,  nervis  8-12.  Fetioli  1  cm.  Bamuli 
avellanei,  interuodiis  1  cm.  Infloresceniia  terminalis,  paniculata. 
Capitula  sine  corollis  6  mm.  Fedunculi  tenues,  pubescentes ; 
bracteffi  4  mm.,  lineares.  Calycis  lobi  1  mm.,  oblongi,  obtusi, 
sum  mum  axem  persistentem  coronantee.  CoroUffi  tubi  3  mm., 
glabri ;  lobi  4-5,  imbricati.  Stamina  ore  corollsd  inserta,  anther® 
usque  ad  medios  lobos  pervenientes.  Stylus  7  mm.;  stigma 
clavatum.  Cocci  2^  mm.,  supeme  hirsuti.  Eeceptaculum 
birsutum.  Bracteol®  filiformes.  Semina  yix  alata. — A,  poll/- 
cephala,  Bentb.  Fl.  Hongk.  p.  146 ;  Miq.  Ann.  Mus.  Lugd.-Bat. 
iv.  183.  A,  aralioides,  Bentb.  et  Hook.  f.  Gen.  PI.  ii.  30. 
Nauelea  polycephala,  Wall.  List,  n.  6100 ;  G-.  Don,  Gen.  Syst.  iii. 
467.  -2^.  microeephala,  "Wall.  MS.  N,  eapitellata,  Voigt,  Hort. 
Calc.  375.  N,  trichoioma,  ZoU.  Verz.  Ind.  Arcbip.  p.  61  (1846). 
N.  aralioides^  Miq.  Fl.  Ind.  Bat.  ii.  344.  Cephalanthus  aralioides, 
ZoU.  loc.  cit. 

Yar.  a.  Folia  11  cm.  longa,  4  cm.  lata,  elongato-lanceolata, 
apice  caudata,  acuminata.  Fetioli  1  cm.  Capitulum  minus. 
(Kbasia  to  Moulmein.) 

Yar.  /3.  Folia  18  cm.  longa,  7  cm.  lata,  elliptico-oblanceolata. 
Fetioli  1  cm.     Capitulum  majus.    (Mergui,  Sumatra,  Java.) 

Yar.  y.  Folia  18  cm.  longa,  7  cm.  lata,  elliptico-elongata, 
coriacea.    Fetioli  25  mm.    (Cambodia.) 

India.— Kbasia  (Griffitb,  n.  2751)  ;  Silbet  (Wall.  List,  n.  6100 ; 
Cole,  n.  P) ;  Chittagong  (Hook.  f.  et  T.  Th.). 

Burma.— Moulmein  (alt.  4000  ft.,  Lobb,  n.  P) ;  Mergui  (Griffitb,  n.  P). 

S.E.  Asia.— Cambodia  (Pierre,  n.  1226).  Cocbin  China  (Pierre, 
n.  8169). 

Malasia.--  Sumatra  (Teysmann,  n.  P).    Java  (Zollinger,  613). 

Flats  4.-26.  Flower.  26.  BracteoJe.  27.  Caljz-lobe.  28.  Stigma. 
29.  Fruit.    SO.  Section  of  orarj.    31.  Seed. 

8.  Adika  oligocephala,  n.  sp. 
Typut  {Ghriffith,  Kew  Distr.  n.  2751). 

Folia  10  cm.  longa,  4  cm.  lata,  elliptico-oblanceolata,  apicibus 
caudatis  12  mm.  longis,  basi  attenuata,  glabra,  in  plantis  ezsic- 
catis  umbrina,  nervis  6.    Petioli  1  cm.    Stipula  8  mm.,  obtuse. 
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integrffi,  basi  pubescentes.  Eamuli  avellanei,  internodiis  5-20  mm. 
Inflorescentia  terminalis,  composita,  capitulia  4  vel  5 ;  pedunculi 
sub  apice  pubescentes,  fere  ad  basin  bracteati ;  bractesB  4  mm. 
lanceolatffi,  basi  connataa,  interdum  apice  bifidae.  Capitula  sine 
corollis  6  mm.  Caljcis  tubi  pars  superior  IJ  mm.,  cupularis, 
extra  sparse  hirsuta,  intus  glabra  castanea,  limbo  integro,  ab  axi 
persistente  secedente.  CoroU®  tubus  4  mm.,  glaber;  lobi  5, 
imbricati.  Ovula  numerosa,  deorsum  imbricata.  Cocci  4  mm. 
Seminum  alsB  lat»,  Beceptaculum  hirsutum.  Bracteol®  pauc» 
Tel  obscured. 
India.— Khasia  (Griffith,  n.  2761). 

9-  AdTSX  OOEDIFOLIA,  JECook,/. 

Arbor.  Folia  19  cm.  longa,  19  cm.  lata,  orbicularia,  apice 
acnmiuata,  basi  cordata,  supra  sparse  hirsuta,  subtus  hirsuta, 
nervis  8  tribus  infimus  approximatis,nervuli8  transversis  parallelis. 
Petioli  7  cm.  Stipul©  15  mm.,  ovato-oblongaa,  hirsutae.  Eamuli 
robusti,  pubescentes,  internodiis  6-20  mm.  Pedunculi  3  cm., 
tenues,  azillares,  tres  vel  quatuor  in  planitie  axiali  orti,  sub  apice 
bracteati.  Bractesa  li  mm.,  dusB  subulate,  du®  subovat®. 
Capitula  sine  corollis  6  mm.  Caljcis  lobi  1  mm.,  liueares,  pubes- 
centes, ab  axi  persistente  secedentes.  CoroUad  tubus  6  mm., 
pubescens ;  lobi  5.  Stamina  fauce  corollsD  inserta  ;  anthers 
ohlongsd  obtussB,  vix  usque  ad  medios  lobos  pervenientes.  Stylus 
11  mm.;  stigma  subglobosum.  Cocci  4  mm.,  hirsuti,  decidui. 
Beceptaculum  hirsutum.  Bracteolae  spathulato  -  lineares. — 
A,  eordifolia,  Hook.  f.  in  Benth.  et  Hook.  f.  Gen,  Plant,  ii.  30, 
&  inn.  Brit.  Ind.  iii.  24 ;  Beddome,  Yl.  Sjlv.  t.  33,  &  Anal.  Gen. 
t.  29.  fig.  2.  Nauclea  cordifolia,  Willd.  Sp.  PL,  Eoxl).  PI.  Cor. 
i  40,  t.  63,  &  PI.  Ind.  i.  514 ;  Wight  &  Am.  Prod.  391 ;  Kurz, 
For.  PI.  Burma,  ii.  66;  Dalz.  &  Gibs.  Bomb.  Fl.  118. 

India. — Ceylon  (Thwaites,  n.  1660).  Canara  (herb.  Hohenacker, 
n.  631).  Comatic  (Thomson,  n.P).  Oudh  (Brandis,  n.P).  Chota 
Nagpur  (alt  2000  ft.,  Clarke,  n.  20707).  Palagautcheiy  (herb.  Wight, 
n.  1299).  Gakuk  Tank  (Ritchie,  n.  1771).  Behar  (alt.  2000  ft, 
Hook,  f.;  CUrke,  n.  24898).  Sikkim  (Hook.  f.).  Eumaon  (Winter- 
bottom,  n.  1). 

S.E.  Asia.— Cambodia  (Godefiroy-Lebeuf,  Pierre,  nn.  586,  1228). 
Cochin  China  (Pierre,  n.  1707). 
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Species  a  genere  Adin&  excluscB, 

A.  GriffitU,  Hook.  f.  Fl.  Brit.  Ind.  iii.  24t^Naw:lea  OrifflthL 
A.  philippinensis,  Vidal,  Fl.  Vase.  Filip.  US^^Nauclea  philips 

pinensis. 
A.  ruhrostipulacea,  K.  Sebum,  in  Engl.  Pfl.  Ost-Afr.  878= 

Mitragyna  rubrostipulacea. 
A.  seMilifolia,  Hook.  f.  Fl.  Brit.  Ind.  iii.  24^=^NaueUa  tefHU- 

folia, 

VI.  Naitclea. 
{Typus  nullus.) 

Flores  in  eapitulum  globosum  eompaeti,  ebraeteolati,  vel 
bracteolis  glabris  setiformibus  intermixti.  Calycie  tubus  pris- 
maticus ;  lobi  5,  deeidui,  filiformes,  apice  ssepissime  elavati  vel 
spatbulati,  prffifloratione  arete  eompaeti,  valvati.  Corollae  tubus 
infundibularis ;  lobi  6,  imbricati.  Stamina  5,  in  tubo  eorollsB 
incluaa;  anther©  oblong®  vel  lineares.  Stylus  elongatus,  cras- 
siuBCulus ;  stigma  globosum.  Ovarium  biloeulare,  plaeentis 
pendulis;  ovula  complanata,  deorsum  imbricata.  Fruetus  2- 
eoceus ;  coeei  s©pe  ab  axe  persistente  seeedentes  ;  axis  persistens, 
calyeis  parte  superiore  nunquam  eoronatus.  Semina  eomplanata^ 
elongata ;  testa  alata ;  ala  superior  bieomuta,  inferior  acuminata. 
Frutices  vel  arbores.  Folia  opposita,  nervis  secundariis  ssBpissime 
paucis.  StipulsB  coroplanatae,  decidu»,  integrse,  interpetiolares. 
Pedunculi  simplices,  terminales,  solitarii  vel  ternafci,  sub  apice 
bracteati,  modo  teretes  verrucosi  supeme  incrassati,  modo  graciles 
complanati.     Bracte©  ssepe  ampl©,  caduc©. 

Nauclea,  Linn,  8p.  Fl  ed.  2,  243 ;  Boxh.  Fl  Corom,  i.  40 ; 
Korth.  Oh9.  Naucl  Ind.  p.  18 ;  Benth.  et  Hook.f,  Gen.  Fl  ii.  31. 

None  of  tbe  plants  called  Nauclea  by  Linn»us  are  now  in  this 
genus,  though  there  is  no  doubt  that  he  would  have  called  those 
in  it  Nauclea  if  he  had  seen  them.  The  oldest  species  now  in 
the  genus  is  Nauclea  purpurea,  Eoxb. ;  but  this  plant  is  not  very 
typical  of  the  genus  as  it  at  present  stands.  It  was  Korthals 
who  first  gave  the  genus  approximately  its  present  limits,  though 
he  united  with  it  Adina  and  Breonia,  neither  of  which  genera  he 
had,  however,  seen. 
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Synopm  Specierum. 
Sectio  1. 

Fedunculus  fere  medio  bracteatus.    Bracte®  par?».    Bracteolfl& 
Buboonicae. 

Calycis  lobi  purpurei. 

Ovula  in  loculis  Bolitari    1.  zeylanica, 

Ovula  in  loculis  numeropa. 

Pedunculi  l-nodosi   2.  purpurea, 

Fedunculi  2-nodosi  3.  Qriffithii, 

Calycis  lobi  uon  purpurei. 

Folia  subsessilia,  obtusa 4.  setnlifolia. 

Folia  petiolata,  apice  longe  caudata. 

5-6-nervia 5.  gracilis. 

4-nervia     6.  philippinensis. 

Sectio  2. 

Fedunculus  sub  apice  bracteatus.    Bracteae  magn»,  caduc». 
BracteolsB  null®.     Calycis  loborum  apices  parvi,  non  flavi. 

Calyces  concreti    7.  Hrigosa, 

Calyces  non  concreti. 
Folia  apice  obtusa. 

6-neryia     8.  nitida, 

ll-nervia  9.  celebica. 

Folia  apice  longe  caudata. 

5-nervia      10.  lanceolata, 

7-nervia     11.  tenuis. 

Folia  lineares. 

Calycis  lobi  spathulati     12.  angmtifolia, 

Calycis  lobi  subulati     13.  Chalmerni, 

Seetiod. 

Fedunculus   sub  apice    bracteolatus.      Calycis  lobi  clayati, 

spedosi,  pubescentes. 

Folia  45  cm.  longa,  36  cm.  lata  14.  eyelophylla. 

Folia  22  cm.  longa,  10  cm.  lata 15.  media. 

Folia  12  cm.  longa,  6  cm.  lata     16.  Forsterii. 

Sectio  4. 

Fedunculus  sub  apice  bracteolatus.     Bracte»  magnse,  caduca^. 
Bracteolae  null®  vel  setose.     Calycis  lobi  apice  glabri,  flavi. 
Antberffi  usque  ad  summum  tubum  corollss  non  pervenientes. 
Calycis  loborum  pars  persistens  subulato-lanceolata. 

17.  cyrtapoda, 
Lnry.  jocsn. — botani',  tol.  xxxiii.  e 
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Calycis  loboram  pars  persistens  brevis,  subtruncata. 

Polia  10-12-nervia    18.  peduncularis. 

Folia  8-10-nervia 19.  purpurascens, 

AnthersB  usque  ad  summum  tubum  corollsd  pervenieiites. 
Calycis  loborum  partes  persistentes  lanceolatsB,  acutsB. 
Corollffi  lobi  extra  glabri. 

Bracteffi  subpersistentes 20.  pallida. 

Bracte®  eaduc»    21.  nicobarica. 

Corollse  lobi  extra  pubescentes. 
Pedunculi  tenues. 

Petioli  nigri ;  ramuli  pallidi     . .  22.  synkorynes. 
Fetioli  ramulis  concolorati. 

Polia  glabra    23.  excelsa, 

Folia  pubescentia 24.  mollis. 

Pedunculi  apices  versus  incrassati.  25.  ohtusa, 
Calycis  loborum  partes  persistentes  subtruncatsd. 

Folia  oblonga    26.  Bartlingii, 

Folia  orbicularia  27.  reticulata, 

Calycis  lobi  ignoti. 

Folia  15  cm.    Stipule  lineares 28.  moluccana. 

Folia  15  cm.     StipulsB  oblong»  ....   29.  morindafolia. 
Folia  9  cm.     Petioli  tenues    80.  fagifolia, 

1.  Nauclea  zetlanica,  Hook.f. 
Typu9  in  Serb.  Kew, 

Arbor.  Folia  11  cm.  longa,  36  mm.  lata,  elliptico-lanceolata, 
obtuse  acuminata,  basi  attenuata,  glabra,  nervis  6-8.  Petioli 
8  mm.  StipulsB  8  mm.,  oblongso.  Pedunculi  8  cm.,  tenues, 
temati,  fere  medio  bracteati.  Bractesd  2  mm.  Capitula  sine 
corollis  8  mm.  CoroUsB  tubus  4  mm.,  supeme  birsutus ;  lobi 
extra  hirsuti.  Antherss  usque  ad  summum  tubum  pervenientes. 
Stylus  8  mm.  ;  stigma  subglobosum.  Calycis  lobi  1  mm., 
oblongi,  Bubspatbulati,  sparse  birsuti,  subpersistentes.  Ovarium 
biloculare;  ovula  solitaria,  pendula.  Eeceptaculum  hirsutum. 
BracteolsB  nuUsd. — N.  zeylanica,  Hook.  f.  Fl.  Brit.  Ind.  iii.  26. 
N.peduncularis,  Thwaites,  Enum.  PI.  Zeyl.  p.  137. 

Oetlox  (Gardner,  n.  1317;  Thwaites,  n.  2820). 

This  species  differs  from  all  others  of  the  genus  in  the  solitaiy  ovules 
and  persistent  calyx-lobes,  but  it  seems  most  nearly  allied  to  Nauclea 
purpurea,    1  have  not  seen  its  fruit 

2.  Nauclea  pubpvbea,  Eoxh. 

Arbuscula.     Folia  15  cm.  louga,  6  cm.  lata,  elHptica  vel 
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^Uiptico-laneeolata,  utrinque  acuminata,  membranacea,  glabra, 
nenris  8-10.  Petioli  1  cm.,  in  plantis  exsiccatis  nigri.  Internodia 
2  cm.  Pedunculi  3-4  cm.,  Bolitarii,  prope  medium  bracteati, 
ieretes  supeme  incraesati.  Bractes  caducissimas.  CofoUsb  tubus 
^  mm. ;  lobi  extra  sparse  birsuti.  Antber»  usque  ad  summum 
coroUsd  tubum  pervenientes.  Stylus  12  mm.  Calycis  loborum 
partes  decidusd  4  mm.,  birsutsB,  purpureas,  partes  persistentes 
birsutie,  fulvae.  Calycis  tubus  subglaber.  Eeceptaculum  hir- 
Butum.  BracteolsD  conic».  Ovula  in  loculis  numerosa.  Fructuum 
laes  persistentes. — ^JV^  purpureay  Boxb.  PI.  Coromand.  i.  41,  t.  64, 
et  ¥1.  Ind.  i.  615  ;  Wight  et  Am.  Prod.  891 ;  Bedd.  Fl.  Sylv.  129, 
et  Ic.  PI.  Ind.  Or.  1. 19 ;  Hook.  f.  Fl.  Brit.  Tnd.  iii.  26. 

India. — Eanara :  £[anara  GMts,  alt  1600  ft.  (Beddome),  North  Kanara 
(Talbot,  n.  1601). 

3.  Nauclba  Geifpithh,  JUav. 
Typus  (Griffith,  Kew  Dist  2768). 

Arbuscula.  Folia  18  cm.  longa,  7  cm.  lata,  elliptica,  abrupte 
breviter  acuminata  vel  obtusa,  coriacea,  glabra,  nervis  7.  Petioli 
S  mm.  Internodia  10-26  mm.  Pedunculi  25  mm.,  solitarii  vel 
temati,  prope  medium  bracteati,  nodis  duobus.  BractesB  caducis- 
mmsd.  Capitulum  sine  corollis  9  mm.  Corolla  glabra;  tubus 
S  mm.  Stylus  14  mm. ;  stigma  globosum.  Anthers  usque  ad 
summum  tubum  pervenientes.  Calycis  lobi  hirsuti,  partibus 
deciduis  clayatis  purpureis;  tubus  subglaber.  Ovula  in  loculis 
numerosa.  Eeceptaculum  subglabrum.  Bracteolas  glabr», 
<M)nicsB,  flavsB. — Adina  Oriffithit,  Hook.  f.  Fl.  Brit.  Ind.  iii.  24. 

India.— Khaaa  (Griffith,  Kew  Dist.  n.  2763),  alt.  3000  ft.  (Hooker  f. 
€t  T.  Thomson). 

Sir  Joseph  Hooker  placed  this  plant  in  Adma  on  account  of  the 
bracteoles,  but  it  is  closely  allied  to  N,  purpurea^  and  may  even  be  a 
variety  of  it. 

4.  Naticlea  sessilitolia,  Boxb. 

Arbuscula,  10-metralis.  Folia  14  cm.  longa,  7  cm.  lata, 
oblonga  vel  ovata,  apice  obtusa,  basi  subcordata,  subsessilia, 
maxime  coriacea,  glabra,  nervis  8-9.  StipulsB  16  mm.,  oblong», 
glabrflD.  Bamuli  robusti,  pallidi,  intemodiis  15  mm.  Pedunculi 
4  cm.,  robusti,  solitarii  vel  temati^  prope  medium  bracteati. 
Corolla  villosa.  Calycis  loborum  partes  decidua)  5  mm.,  clavats, 
yillosae,  apice  conic89,  glabra.  Capitulum  fructuum  16  mm. 
Cocci  5  mm.,  f  ulvi,  supeme  pubescentes.  Axis  persistens.  Se- 
ceptacolum  sparse  hirsutum.    Bracteol»  1  mm.,  glabrso,  sub- 

e2 
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ulatsB.— J\r.  seenlifolia,  Eoxb.  El.  Ind.  i.  515;  Kurz,  For.  TL 
Burma,  ii.  65.  N'.  ovalifolia^  Eoxb.  Fl.  Ind.  i.  516.  N,  serieea. 
Wall.  List,  n.  6095  ;  Q.  Don,  Gen.  Syat.  iii.  467.  Adina  sent- 
Ufblia,  Hook.  f.  in  Benth.  et  Hook,  f .  Gten.  PI.  ii.  30,  et  Fl.  Brit. 
Ind.  iii.  24. 

India.— Cachar  (Eeenan).  ChittagODg  (Clarke,  n.  19922),  (Hooker  f.. 
et  Thomson).    Pegu,  Rangoon  (McClelland). 

S.E.  Asia.— Cochin  China :  Prov.  Chau  Doc  (Pierre,  n.  3162). 

This  species  is  in  many  respects  unlike  any  other  species  oiNauclea 
or  Adina,  but  seems  to  me  to  go  better  with  Nauclea  than  with 
Adina, 

5.  Nauclea  aoACiLis,  Tidal. 

Typus  {Guming,  n.  835)  in  Herb,  Kew* 

Folia  8  cm.  longa,  22  mm.  lata,  elliptico-lanceolata,  apice- 
longe  caudata,  basi  attenuata,  glabra,  nervis  5.  Petioli  3  mm. 
Internodia  2-6  cm.  Pedunculi  25  mm.,  tenues,  prope  medium 
bracteati.  Bracte»  parvsB,  1  mm.  Corollas  tubus  4i  mm., 
superne  birsutus ;  lobi  5,  extra  hirsuti.  Antberas  oblongsB, 
obtussB,  usque  ad  basin  loborum  perrenientes.  Stylus  7  mm.  r 
stigma  globosum.  Calycis  loborum  partes  decidusB  1^  mm.,, 
clavatffi,  partes  persistentes  1  mm.,  lineari-lanceolat»,  glabrae; 
tubus  1  mm.  Eeceptaculum  sparse  hirsutum.  Bracteols  1  mm.,. 
subulatsB,  glabrsd. — N.  gracilis,  Vidal,  Phan.  Cuming.  Philip, 
p.  176. 

Ins.  Philippine.— Luzon :  Prov.  Albany  (Cuming,  n.  835). 

6.  Navolea  fhiliffinensis,  Kav, 
2S/ptM  (Vidal,  n.  371)  in  Serb.  Kew. 

Folia  10  cm.  louga,  4  cm.  lata,  oblanceolata,  apice  caudata,  baed 
attenuata,  glabra,  nervis  4  obliquis.  Petioli  1  cm.,  tenues.  Ped- 
unculi 25  mm.,  tenues,  solitarii  yel  ternati,  prope  medium  bracteati. 
Oorollsd  tubus  4  mm.,  glaber,  lobi  extra  pubesceutes.  Anthene 
oblong®  obtusse,  usque  ad  basin  loborum  pervenientes.  Stylus 
1  cm. ;  stigma  globosum.  Calycis  lobi  1  mm.,  subpersistentes, 
apice  clavati ;  tubus  ^  mm.  Beceptaculum  hirsutum.  Bracteol® 
8ubulat89,  glabrae. — Adina  philippinensis,  Vidal,  Fl.  Vase.  Filip. 
148.     A.  polycephala,  Vidal,  Synops.  t.  56. 

Ins.  Philippinjb.— Luzon  (Vidal,  n.  371). 

7.  Natjclea  stbigosa,  Korth, 
TypiM  in  Serb*  Leiden. 

Frutex.  Folia  11  cm.  longa,  35  mm.  lata,  in  apicibus  ramu- 
lorum  conferta,  oblonga  vel  oblanceolata,  acuminata,  supra  glabra. 
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finbttiB  pubescentia,  nerris  7-11.  Fetioli  1  cm.  Stipul»  15  mm., 
•oblongffi,  sparse  liirsut®.  Pedunculi  25  mm.,  solitarii,  pubes- 
centes,  sub  apice  bracteati.  Bracte»  1  cm.,  caduc».  Corolla 
tubus  11  mm.,  glaber ;  lobi  extra  pubescentes.  Antberss  usque 
ad  basin  loborum  peirenientes.  Stigma  globosum.  Galycis 
loborum  partes  decidue  3  mm.,  spatbulatsd,  partes  persistentes 
lanceolate;  calycis  tubi  pars  superior  lj|  mm.,  sparse  birsuta, 
pars  inferior  arete  coucreta.  Eructus  in  sjncarpium  globosum 
connati,  apice  elevato-conici.  Endocarpium  supeme  incrassatum. 
Semina  rugosa,  longe  alata. — N,  strigosa^  Kortb.  Verb.  Nat. 
Gesch.p.lST. 

Borneo. —  Banjarmassin  (Motley,  n.  1112).  Sarawak  (Beccarii 
n.  1600).  Saribaa  (Haviland,  n.  1660).  Tawaran  (Burbidge,  n.  P). 
Pankalan  Banggi  (Fraser,  n.  260).  British  N.  Borneo  (Greagh,  ilP), 
(—  ?),  (Lowe,  n.  ?). 

Ins.  Philippinjb.— Luzon  (Vidal,  n.  1445). 

There  are  in  the  Eew  Herbarium  seven  specimens  of  this  species,  six 
from  Borneo  and  one  from  the  Philippines :  they  exhibit  a  great  deal  of 
variation  in  the  leaves  and  calyx-lobes,  but  I  cannot  separate  them  into 
distinct  species.  They  differ  from  Korthals's  description  in  that  the 
peduncles  are  pubescent  and  the  stigmas  subglobose ;  they  seem  to  agree 
with  the  specimens  in  the  Leiden  Herbarium,  none  of  which,  however, 
are  in  fruit  Although  the  calyx-tubes  cohere,  in  every  other  respect 
they  differ  from  Sarcocephalus ;  they  do  not  thicken  in  the  free  portion 
as  in  Sarcocephalus,  so  that  the  fruit,  instead  of  presenting  cupular 
depressions,  presents  conical  elevations.  The  manner  in  which  the 
•endocarp  in  the  upper  part  of  the  fruit  becomes  thickened  and  pi^hy  is 
quite  peculiar ;  it  perhaps  aids  the  fruit  to  float  on  the  surface  of  the 
water.  The  species  generally  grows  by  the  side  of  rivers.  In  the 
Philippine  specimen  the  endocarp  separates  readily,  but  in  the  Bomean 
specimens  it  is  firmly  attached  to  the  calyx-tube.  In  most  of  the 
specimens  some  of  the  branchlets  have  hollow  swellings  which  have  been 
inhabited  by  ants.  I  suspect  that  this  plant  is  the  Sarooeephalua  maero^ 
^ephaluB  of  K.  Schumann,  of  which  I  have  not,  however,  been  able  to 
find  any  description. 

Plate  2.— 1 .  In  bud,  nat  size.  2.  In  flower,  nat.  size.  3.  Flower.  4.  Oalyxi 
6.  Stigma.  6.  Section  of  ovar}'.  7.  Fruit^*nat  sixe.  8.  Fruit,  enlarged. 
9.  Seed. 

^.  NA17CLEA  irrriDAy  n.  sp. 

l^pus  (Gallery,  n.  65)  in  Serb.  FarU. 

Folia  11  cm.  longa,  4  cm.  lata,  oblonga,  apice  obtusa,  basi 
itttenuata,  glabra,  nitida,  coriacea,  nervis  &-6.  Petioli  1  cm.| 
complanati.  Bamuli  tenues,  pallidi.  Pedunculi  25  mm.,  ternati, 
xx)mplanatiy  sub  apice  bracteati.    Capitula  sine  corollis  6  mm. 
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Coroll»  tubus  5  mm.,  glaber ;  lobi  breves.    AnthersB  usque  ad 
summum  tubum  perrenientes.     Stylus  9  mm.     Calycis  loborum 
partes  deciduse  1  mm.,  clayats,  apice  obtussd,  glabra?,  non  flavse, 
partes  persistentes  sublanceolatsB,  pubescentes. 
Ins.  Fhilippinjb  (Gallery,  n,  55). 

9.  Nafclba  celebtca,  n.  sp. 

2\fpi  (Biedely  n.  ?)  in  Herb.  Kew,  etc. 

Folia  21  cm.  longa,  8  cm.  lata,  elliptico-oblonga,  apice  obtusa, 
basi  acuminata,  coriacea,  glabra,  subglauca,  nervis  11.  Petioli 
12  mm.  Bamuli  tenues.  Pedunculi  2  cm.,  temati,  complanati, 
Bub  apice  bracteati.  Calycis  tubus  1  mm.,  superne  pubescens  ; 
lobi  2  mm.,  pubescentes,  subclavati,  apice  obtusi,  non  flavi. 
Ovula  numerosa.  Eeceptaculum  hirsutum. — N,  lanceolata^  K. 
Sebum,  in  Engl,  et  Prantl,  Fflanzenf.  iv.  4.  59,  not  ofBlume, 

Malasia. — Celebes ;  Gorontalo  (Riedel). 

The  specimens  of  this  plant  are  in  bud  only ;  the  bnmchlets  present 
numerous  hollow  swellings  which  have  been  inhabited  by  ante. 

10.  Nafclea  lanceolata,  JBlume, 

Arbor.  Polia  11  cm.  longa,  4  cm.  lata,  elliptico-lanceolata, 
apice  longe  caudata,  basi  attenuata,  coriacea,  glabra,  nervis  4-6 
obliquis.  Petioli  8  mm.,  pubescentes,  glabri,  teretes.  Stipulse 
9  mm.,  ovatffi,  glabme.  Bamuli  tenues,  pubescentes  vel  glabri, 
intemodiis  2-6  cm.  Pedunculi  2  cm.,  ssBpissime  solitarii,  pubes- 
centes, tenues,  supra  medium  bracteati.  CorollsB  tubus  4  mm., 
pubescens  ;  lobi  4  yel  6,  extra  pubescentes.  Antherje  oblong», 
obtusffi  Tel  brevissime  apiculatse,  usque  ad  summum  tubum  per- 
Tenientes.  Stylus  9  mm.  Calycis  loborum  partes  decidu» 
8  mm.,  spathulatse,  birsutse,  partes  persistentes  lanceolatsd,  hir- 
But»;  tubus  breyis. — N,  lanceolata,  Blume,  Bijdr.  p.  1010;  Miq. 
Ann.  Mus.  Lugd.-Bat.  iv.  183.  JST,  ajinis,  Miq.  PL  Ind.  Bat.  ii. 
187.     Cephalanthus  orientalis,  Blume,  Cat.  Gew.  Buitenz.  p.  38. 

Java  (Blume,  hb.  Miquel). 

This  species  is  allied  to  the  Philippine  N,  gracilis  and  N,  pMUp- 
pinensiSf  and  could  almost  as  well  be  placed  in  Section  1  of  the  genus ; 
but  I  have  not  found  any  bracteoles.  Vidal,  n.  14S0,  from  Luzon,  in  the 
Kew  Herbarium,  belongs  to  another  allied  species,  but  it  is  too  incomplete 
for  description.  The  descriptions  of  N.  lanceolata  given  by  Korthcds  in 
Verb.  Nat.  Gesch.,  and  by  Miquel  in  FL  Ind.  Bat.  ii.  138,  do  not  apply 
to  this  species;  nor,  as  Miquel  has  pointed  out  (Ann.  Mus.  Lugd.-Bat. 
iy.  188),  is  there  any  trustworthy  evidence  that  N.  lanceolata,  Blume^ 
grows  in  Sumatra. 
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11.  Na-uclea  TBinjis,  n.  sp. 

2]fpus  {Forbes,  n.  635)  in  Serb.  Kew. 

Folia  10  cm.  longa,  5  cm.  lata,  elliptico-obovata,  apice  caudata, 
basi  attenuata,  glabra,  nervis  7-S  obliquia.  Petioli  7  mm. 
StdpulsB  7  mm.,  oblong8e>.  Eamuli  tenues,  glabri,  internodiis 
8-70  mm.  Fedunculi  15  mm.,  tenues,  sub  apice  bracteati. 
Capitulum  fructuum  8  mm.  Caljcis  loborum  partes  deciduss 
2  mm.,  spathulatSB,  sparse  hirsute,  partes  persistentes  ovato- 
lanceolats,  basi  birsutsd. 

Nbw  GuiNEA.~Sogeri  Region  (Forbes,  n.  685). 

12.  NaVCLEA  ANeUBTIFOLIA,  D.  sp. 

Olhfpui  {Haviland,  n.  2150)  in  Herb.  Kew, 

Folia  16  cm.  longa,  2  cm.  lata,  linearia,  utrinque  attenuata, 
coriacea,  glabra,  nervis  9.  Fetiolis  breves.  Bamuli  tenues, 
internodiis  brevibus  superne  dilatis.  Fedunculi  2  cm.,  solitarii, 
saperne  incrassati,  sub  apice  bracteati.  BractesB  du»  foliaceae 
82  mm.  lineares,  basi  angustat®,  coriacese,  glabr»,  du»  stipulacesd 
26  mm,,  basi  latsd,  membranacesd,  pubescentes.  Corollsd  tubus 
4  mm.,  latus,  glaber ;  lobi  extra  pubescentes.  Antherse  ovat®, 
usque  ad  summum  tubum  pervenientes.  Stylus  7  mm.  Calycis 
lobi  subpersistentes  4  mm.,  hirsuti,  spatbulati,  minute  apiculati ; 
tubi  pars  superior  1  mm.     Fructus  2  mm. 

BoBNEO. — Sarawak  (Haviland,  n.  2160). 

Platb  3.— 1.  In  bad,  nat.  size.    2  In  flower,  nat.  size.    3.  Flower. 
4  &  5.  Calyx-lobes.    6.  Section  of  oorolla.    7.  Stigma. 

13.  Navclea  Chalmebsii,  F,  Muell. 

Bamuli  glabrescentes,  foliis  confertis,  internodiis  5  mm.  Folia 
1  dm.  longa,  22  mm.  lata,  lineari-lanceolata,  utrinque  attenuata^ 
Bubsessilia,  coriacea,  supra  nitida,  glabrescentia,  nervis  8-9. 
Stipulse  14  mm.,  oblongss,  obtuse,  pubescentes.  Fedunculi  3  cm., 
sub  apice  bracteati,  solitarii.  Capitula  25  mm.  CoroUsd  tubus 
glaber,  7  mm.  Antberse  oblongSB  usque  ad  summum  tubum  per- 
venientes.  Calycis  loborum  partes  decidu»  6  mm.,  subulat®, 
apice  non  dilatatsd;  partes  persistentes  sublanceolatte,  sparse 
hirsute,  conspicue  uni-nervisB.  Fructus  6  mm.,  coccis  2-partitiB. 
— N,  ChaUnerni^  F.  von  Muell.  Notes  Papuan  PL  No.  8. 

New  Guinea. — Soger!  Region  (Forbes,  nn.  8, 191). 

The  above  description  is  taken  chiefly  from  F.  von  Mueller's  descrip- 
tion, but  in  part  from  two  specimens  in  bud  in  the  Kew  Herbarium 
which  seem  to  belong  to  this  species. 
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14.  Nauclsa  oyclophylla,  Miq. 
Typi  in  Herb.  Leiden, 

Folia  45  cm.  longa,  36  cm.  lata,  late  ovata,  apice  apiculata* 
basi  subcordata,  coriacea,  glabra,  nervis  10-12.  Petioli  4  cm., 
crasd,  glabrescentes.  Intemodia  6  cm.,  crassa.  Fedunculi  1  dm., 
Bolitarii,  complanati,  sub  apice  bracteati.  Bracte»  35  mm., 
coriaces,  apice  obtussB.  Capitula  sine  corollis  4  cm.  Calycis 
lobi  villosi,  lineares,  clavati,  apice  acuminati.  Placentae  pendulie  ; 
OYula  deorsum  imbricata. — N.  eyclophylla,  Miq.  Ann.  Mus.  Bot. 
Lugd.-Bat.  iy.  181. 

Moluccas. — ^Batjar  (de  Yriese,  Teysmann). 

15.  Nauclea  media,  n.  sp. 

Tjfpus  iCallery,  n.  ?)  in  Herb.  Farts. 

Bamuli  ochroleuci,  intemodiis  25  mm.  Folia  22  cm.  longa, 
10  cm.  lata,  elliptico-oboyata,  breviter  et  obtuse  acuminata, 
coriacea,  glabra  vel  subtua  sparse  hirsuta,  nervis  9-11.  Petioli 
2  cm.  Pedunculi  2  cm.;  bractesB  ab  apice  6  mm.  distantes. 
Capitula  sine  corollis  25  mm.,  sine  lobis  calycum  12  mm.  Co- 
rollsB  tubi  1  cm.  Antberse  usque  ad  summum  tubum  pervenientes. 
Stylus  2  cm.;  stigma  subglobosum.  Caljcis  loborum  partes 
dedduffi  8  mm.,  elongate -fusiformes,  pubescentes,  partes  per- 
sistentes  4  mm.,  lineari-lanceolat® ;  tubus  1^  mm.,  subglaber. 
Eeceptaculum  birsutum. 

Ins,  PhilippinuE. — ^Luzon  (Vidal,  n.  1463). 

16.  Natjclea  FoEBTEEn,  Seem, 

Arbor.  Folia  12  cm.  longa,  6  cm.  lata,  orbiculana  vel 
elliptico-obovata,  breviter  obtuse  acuminata,  basi  interdum 
attenuata,  coriacea,  glabra,  nervis  8.  Petioli  1-2  cm.  Stipul® 
ovatsB,  12  mm.,  basi  pubescentes.  Pedunculi  5  cm.,  solitarii  vel 
temati,  sub  apice  bracteati.  BractesB  caducsB.  Capitula  3  cm. 
CoroUsB  tubus  7  mm.,  glaber.  Antbersd  lineares  apiculatie, 
usque  ad  basin  loborum  coroUsB  pervenientes.  Caljcis  loborum 
partes  deciduse  5,  clavatsB,  villossd,  isabellinsB,  partes  persistentes 
1^  mm.,  villosse  ;  tubus  subglaber.  Cocci  ab  azibus  persistentibus 
caduci.  Eeceptaculum  birsutum. — N.  Forsterii,  Seem.  Fl.  Vit. 
p.  121.  i\r.  orientalis,  Forst.  f.  Prodr.  n.  85,  p.  15.  N.rotundi- 
folia,  Guill.  in  Ann.  Sc.  Nat.  vii.  (1837)  p.  25. 

Ins,  Philippinjb. — Luzon :  Prov.  Albany  (Cuming,  n.  878). 

Ins.  Mabis  Pacifici. — Society  IslandB  (Forster,  n.  P),  (Beechey,  n.  P), 
(Matthew,  n.  P),  (Hinds),  (Bertero).  Tonga  Islands  (Lister).  Samoa 
(PoweUn.P)  (Whitmee).    Fiji  (Home). 
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A  large  tree  with  spreading  branches  ;  its  wood  is  light-coloured,  fine, 
and  durable.  The  Philippine  specimens  (Cuming,  n.  878)  differ  somewhat 
from  the  Polynesian  specimens,  but  these  difier  amongst  themselves. 

17.  Nauolba  cybtopoda,  Miq. 
lSfpU9  (?). 

Bamuli  robusti,  subpurpurei,  internodiis  3-6  cm.  Folia 
22  cm.  loDga,  10  cm.  lata,  elliptico-oblonga,  abrupte  acuminata, 
coriacea,  glabra,  nervis  14.  Petioli  17  mm.,  crassi.  Pedunculi 
solitarii,  4  cm. ;  bractesB  ab  apice  10  mm.  distantes.  Capitula 
sine  corollis  25  mm.  Coroll»  tubus  16  mm. ;  lobi  5,  glabri. 
Antberse  lineares  apiculatse,  usque  ad  summum  tubum  non  per- 
venientes.  Stylus  28  mm.  Calycis  loborum  partes  caduc® 
4  mm.y  filiformea,  minute  clavatsB;  apice  flavs,  partes  persistentes 
B  mm.,  lineari-lanceolatsD,  castanese,  glabrse ;  tubus  2  mm., 
hirsutus.  Eeceptaculum  hirsutum,  setis  glabris, — N,  cyrtopoda^ 
Miq.  PI.  Ind.  Bat.  ii.  342. 

Mai«asia. — Borneo  (Lowe),  Sarawak  (Haviland,  n.  198  6.  r.«.^., 
TL  713  d.  k.  r.  o).    Sumatra :  Padang  (Junghuhn,  Beccari,  n.  719).    Java. 

Miquel's  description  was  taken  from  a  Sumatran  specimen.  The  above 
description  is  taken  from  a  Bomean  specimen,  which  is  probably  a 
variety  of  MiqueFs  plant,  but  quite  possibly  it  may  prove  to  be  a  closely 
allied  species.  The  most  distinctive  characters  of  these  plants  are  the 
anthers  not  reaching  to  the  top  of  the  tube,  the  size,  shape,  and  glabrous 
character  of  the  persistent  portions  of  the  calyx-lobes,  the  solitaiy 
peduncles,  and  the  size  of  the  plants ;  their  branches  often  present  hollow 
swellings  which  have  been  inhabited  by  ants ;  they  are  nearly  allied 
to  Nauclea  peduncularis.  In  the  Kew  Herbarium  are  three  specimens 
from  Borneo  and  two  from  Sumatra.  In  the  Leiden  Herbarium  are 
two  specimens  from  Sumatra  and  one  from  Java,  but  none  of  the 
Sumatran  specimens  are  in  flower :  in  these  the  tips  of  the  calyx-lobes 
seem  to  be  much  more  elongate  tban  in  the  Bomean  specimens  ;  in  two 
of  them  the  flower-heads  seem  to  be  almost  sessile,  probably  because  the 
foliaceous  bracts  are  large  and  persistent ;  in  one  plant  at  Leiden  the 
stipuliform  bracts  still  enclose  the  young  head,  they  are  6  cm.  long  and 
strongly  keeled  dovni  the  middle.  Miquel  in  Ann.  Mus.  Bot  Lugd.-Bat. 
iv.  180  refers  his  Nauclea  eyrtopoda  to  Anthocephalm  indiaUf  and  says 
that  it  is  a  form  with  short  petioles  and  swellings  on  the  branchlets. 
This  is  impossible. 

18.  Nauclea  pbdvkcttlabis,  O.  Don, 
Typi  {WaUich,  n.  6091). 

Bamuli  purpurei.     Polia  29  cm.  longa,  14  cm.  lata,  elliptico- 


Digitized  by  VjOOQIC 


58  MB.  G.  D.  HAYILAITD  :    BEYISION  OF  TUE  NAUCLEEJS. 

oblonga,  obtuse  acuminata,  coriacea,  glabra,  nervis  10-12.  Petioli 
2  cm.  Pedunculi  sub  apice  bracteati,  ternati;  medius  ssdpe 
brevior,  8  mm.^  laterales  ssepe  longiores  2  cm.  Capitulum  sine 
corollis  15  mm.  Coroll»  tubus  1  cm.,  glaber.  Stylus  2  cm. 
Antherad  lineares,  apiculat»,  usque  ad  summum  tubum  non 
pervenientes.  Calycis  loborum  partes  deciduse  6  mm.,  apicem 
Yerdus  sensim  claYatffi,  partes  persistentes  1|  mm.,  densissime 
hirsutae;  tubus  1^  mm,  Eeceptaculum  maxime  hirsutum. — 
iV.  peduncularisy  Wall.  List,  n.  6091 ;  GF.  Don,  Syst.  iii.  469 ; 
Hook,  f .  Fl.  Brit.  Ind.  iii.  27. 

Malay  Peninsula. — Penang  (Wallich,  n.  6091 ;  Curtis,  n.  1056). 

Malasia. — Borneo  :  Sarawak  (Beccari,  n.  1890). 

This  plant  is  closely  allied  to  N.  purpurascena,  but  is  more  robust ;  it 
seems  to  be  the  representative  form  of  it  in  Penang  and  North-western 
Borneo.  The  length  of  the  corolla-tube  differs  considerably  in  the  few 
dried  specimens  which  I  have  seen. 

19.  Nauclea  puepueascens,  Korth. 

Arbuscula.  Eamuli  purpurei,  intemodiis  4-8  cm.  Folia 
18  cm.  longa,  8  cm.  lata,  elliptica  vel  elliptico-oblonga,  co- 
riacea, glabra,  nervis  8-10.  Petioli  15  mm.  Stipul»  18  mm. 
longse,  4  mm.  latse,  oblongsd  vel  subspathulat®.  Pedunculi 
solitarii  vel  ternati,  3  cm.  Capitula  35  mm.  Corollas  tubus 
9  mm.,  glaber.  Stylus  18  mm.  Anther®  lanceolate  apiculats, 
usque  ad  summum  tubum  non  pervenientes.  Calycis  loborum 
partes  caducsd  6  mm.,  a  basi  ad  apicem  sensim  incrassatsd,  apice 
flaYSB,  partes  persistentes  1  mm.,  dense  hirsutsB;  tubus  1  mm. 
Seceptaculum  liirsutum. — N,  purpurascena,  Korth.  Verb.  Nat. 
Gesch.  p.  158.  J^.  Blancoi,  Vidal,  Phan.  Cum.  Phil.  p.  175. 
N.  purpurea,  Blume,  Bijdr.  p.  1008. 

Malasl\. — Borneo  :  Banjarmassin  (Motley,  n.  526).  Java  (Lobb,. 
n.  ?),  (Eurz,  n.  P) ;  Prov.  Bantam  (Forbes,  n.  621).  Celebes :  Eandari 
(Beccari,  n.  ?).    Ins.  Philippinse :  Luzon ;  Prov.  Albany  (Cuming,  n. 


20.  Nauclea  pallida,  Eeinw. 

Typus  in  Serb.  Leiden. 

Arbuscula.  Eamuli  avellanei,  foliis  sspe  ad  apices  confertis, 
intemodiis  5-90  mm.  Folia  16  cm.  longa,  5  cm.  lata,  elliptico- 
lanceolata,  vel  oblongo-lanceolata,  obtuse  acuminata,  supra  nitida^ 
subtus  glabra  vel  pubescentia,  nervis  8-10.  Petioli  5  mm.,  com- 
planati.  Stipul®  8-12  mm.,  oYat®  vel  oblongatsd,  subpersis- 
tentes,   glabra  vel   pubescentes.       Pedunculi    solitarii,  rariu» 
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ternati,  pallidi,  sub  apice  bract eati.  Bractesd  subpersistentes, 
2  cm.,  lanceolatfl?,  obtussB,  pubescentes.  Capitula  35  mm. 
CorollsD  tabus  8  mm. ;  lobi  4  vel  5,  glabri.  Anther®  lineares, 
apiculat»,  usque  ad  summum  tubum  pervenientes.  Stylus  15  mm. 
CaljciB  loborum  partes  deciduse  4ram.,  filiformes,  abrupte  clavatse^ 
apice  flave,  partes  persistentes  1^  mm.,  sublanceolatse,  sparse 
hirsutaB.  Eeceptaculum  sparse  birsutum. — N,  pallida^  Reinw. 
ex  Blume,  Cat.  Gew.  Buitenz.  p.  38.  N.  imbricata,  Blume,  ex 
Miq.  Ann.  Mus.  Lugd.-Bat.  iv.  18.  N.  orientalis,  Blume,  Bijdr. 
p.  1008.  If.  purpurascens,  Miq.  Ann.  Mus.  Lugd.-Bat.  iv.  182. 
N,  lanceolatoj  var.  longifolia^  Miq.  Fl.  Ind.  Bat.  ii.  138. 

Mai. ASIA. — Sumatra  (Mar8den).  Java  (Zollinger,  n.  344 ;  Teysmaniiy 
Spanoghey  hb.  Miquel). 

This  species,  as  well  as  N.  purpurascens,  seems  to  be  not  uncommon 
near  Buitenzorg.  Blume  does  not  appear  to  have  confused  them 
together;  his  difficulty  seems  to  have  been  in  not  knowing  what 
Linnseufl  meant  by  N.  orientalis,  and  in  having  never  seen  a  specimen  of 
N,  purpurea^  Roxb.  Why  Miquel  should  have  confused  this  species  first 
with  N,  laneeoiata  and  then  with  N,  purpurascens  it  is  difficult  to  say ; 
unless  he  was  impressed  with  a  belief  that  the  species  of  Nauclea  were 
fewer  than  they  really  are.  •  At  first  sight  the  leaves  of  this  species  re- 
semble those  of  A',  purpurascens,  but  the  petioles  are  broader,  and  a  little 
practice  leaves  no  difficulty  in  distinguishing  the  specimens  even  in  the 
absence  of  flowers  and  stipules. 

21.  Nauclea  nicobabica,  n.  sp. 

l^pus  (Soc.  Unitat.  Frat.)  in  Herb.  Brit.  Mus. 

Hamuli  pallidi.  Folia  14  cm.  longa,  8  cm.  lata,  obovato-ellip- 
tica,  breviter  acuminata,  basi  asymmetrica,  coriacea,  glabra, 
nerris  7-8.  Petioli  12  mm.,  complanati.  StipulaD  18  mm., 
oblongse.  Pedunculi  4  cm.,  solitarii  vel  ternati,  sub  apice  brac- 
teati.  Corollffi  tubus  9  mm.,  glaber.  AuthersD  apiculat®, 
summum  tubum  leviter  excedeutes.  Calycis  loborum  partes 
persistentes  1  mm.,  sublauceolatae,  pubescentes. — N.  purpuras- 
cens, var.  laiifolia,  Korth.  ex  Miq.  Ann.  Mus.  Bot.  Lugd.-Bat* 
iy.  182. 

Ins.  NicoBiiB  (Eurz,  n.  26140).    Sumatra? 

The  type  specimen  in  the  British  Museum  is  in  flower.  In  the  Kew 
Herbarium  is  a  specimen  in  fruit,  which  \&  noticed  in  Hook.  f.  Fl.  Brit. 
Ind.  iiL  24  under  Adina  OrijffUhi,  There  are  some  specimens  in  the  Leiden 
Herbarium  from  Sumatra  labelled  Kaudea  purpurascens,  var.  lati/olia, 
Korth. ;  they  do  not  belong  to  N.  purpurascens,  but  probably  belong  to 
this  species. 
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22.  NaUCLEA  STIBrEOBYNES,  Korth. 

Arbuscula.  Bamuli  pallidi,  iDtemodiis  superne  subdilatatis. 
Folia  15  cm.  looga,  7  cm.  lata,  oblongo-lanceolata  vel  elliptica, 
<;oriacea,  glabra^  nervis  8-9.  Fetioli  1-2  cm.,  in  plantis  exsiccatis 
nigri.  Stipulse  liueares,  obtusse,  6  mm.,  glabrsB.  PeduDCuli 
temati  Tel  solitarii,  6  cm.,  erecti.  Capitula  sine  coroUis  9  mm. 
Corolla  alba,  tubo  6  mm.  glabro,  lobis  extra  pubescentibus. 
Antlierse  usque  ad  summum  tubum  perrenientes.  Stylus  13  mm. 
Oaljcis  loborum  partes  deciduse  3  mm.,  filiformes,  breviter  clayat», 
a  pice  flaysB,  partes  persisteates  1^  mm.,  sublanceolatse,  dense 
hirsutsB.  Cocci  6  mm.,  semiuibus  4  mm.  Beceptaculum  sparse 
hirsutum. — N.  synkorynes^  Korth.  Verb.  Nat.  Gesch.  p.  160. 

Malasia. — BorDeo :  Sarawak  (BeccAri,  n.  1096),  (Hayiland,  n.  1559). 
Sumatra  (Teysmann).  Celebes :  Lepo-Lepo  (Beccari,  n.  P).  Cam- 
bodia (Pierre,  n.  662). 

23.  Naxtclea  excelba,  JBlume. 

Bamulorum  internodia  compressa.  Folia  17  cm.  longa,  8  cm. 
lata,  elliptico-oTata,  obtuse  acuminata,  basi  rotundata,  coriacea, 
glabra,  nervis  9-10.  Fetioli  2  cm.,  complanati.  Stipule  1  cm., 
oblongee,  carinatse.  Pedunculi  5  cm.,  temati,  complanati,  sub 
apice  bracteati.  BractesB  stipulacesB  1  cm.,  oblongs,  carinate. 
Capitula  sine  coroUis  6  mm.  Corollsd  tubus  5  mm.,  supeme 
pubescens ;  lobi  breyes,  extra  pubescentes.  Antherso  apiculatsB, 
flummum  tubum  leviter  excedentes.  Calycis  loborum  partes 
persistentes  lineari-lanceolatae,  pubescentes.  Beceptaculum  hir- 
Butum. — JV.  excelsa^  Blume,  Bijdr.  p.  1009. 

Java  (Blume). 

A  specimen  collected  by  Eurz  in  West  Java  and  labelled  Nauclea 
£xceUa^  Blume,  does  not  belong  to  this  species ;  it  is  probably  a  variety 
of  Nauclea  purpurascens.  Some  of  the  axes  of  the  fruit-capsules  are 
persistent  and  have  been  mistaken  for  bracteoles. 

24.  Nauclea  mollis,  Blume. 

Folia  13  cm.  longa,  7  cm.  lata,  elliptico*-obovata,  obtuse  obscure 
iicuminata,  basi  rotundata,  supra  glabra,  subtus  pubescentia, 
nervis  10  subtus  prorainentibus.  Fetioli  1  cm.,  pubescentes. 
BtipulsB  8  mm.,  obovatsB,  carinataB,  subtomentoss.  Pedunculi 
35  mm.,  laterales,  divergentes,  sub  apice  bracteati.  Capitula  sine 
coroUis  8  mm.  CorollsB  tubus  6  mm.,  superne  pubescens. 
Stylus  1  cm.  Calycis  loborum  partes  caducsd  2  mm.,  filiformes, 
Abrupte  davatsB,  apice  flavie,  partes  persistentes  sublanceolatie, 
irsutiB. — N.  mollis,  Blume,  Bijdr.  p.  1010. 
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Java  (De  Vriese). 

Thi3  may  be  but  a  variety  of  N,  exceha.  In  the  Leiden  Herbarium 
none  of  the  specimens  are  in  flower ;  in  the  Kew  Herbarium  is  a  flowering 
specimen  with  smaller  leaves,  in  which  the  peduncles  are  shorter  than  in 
N,  excelsa  and  the  lateral  ones  are  more  diverging. 

25.  Nauclea  obtuba,  Blume. 

Bamuli  pallidi.  Folia  10  cm.  longa,  6  cm.  lata,  ovata  vel 
obovata,  obtuse  acuminata,  basi  viz  subcordata,  glabra,  nervis  7-9.. 
Fetioli  18  mm.  Stipul»  15  mm.,  obovato-oblongflB.  Pedunculi 
2-5  cm.,  solitarii  vel  Bsppissime  ternati,  supeme  incrassatir 
Bracteffi  f  ugaces.  AntheraB  lineares,  apiculatse,  usque  ad  summum 
tubum  pervenientes.  Stylus  14  mm.  Calycia  loborum  partes 
caduc»  3  mm.  filiformes,  breviter  clavatsD,  opice  flavae,  partes 
persistentes  2  mm.,  apice  lanceolatsB  subulatse.  Beceptaculum 
Lirsutum,  setis  glabris  mterfloralibus  ssBpe  additis.  Cocci  8  mm., 
fulyi.  Axes  fructuum  persistentes. — N'.  obtusa^  Blume,  Bijdr* 
p.  1009 ;  Korth.  Verh  Nat.  Qesch.  Bot.  p.  158.  ^.  eordatay 
Blume,  Bijdr.  p.  1011. 

Yar.  (a)  minor.  Folia  10  cm.  longa,  6  cm.  lata,  7-nervia, 
petiolis  18  mm. 

Yar.  (b)  major.  Folia  18  cm.  longa,  11  cm.  lata,  9-ner7iar 
petiolis  4  cm. 

Malasia. — Java  (Blume,  Junghuhn,  de  Yriese,hb.  Miquel).  Sumatra 
(Beccari,  n.  265). 

I  have  united  Blume's  two  species  N.  obtusa  and  N,  cordata ;  the 
latter  name  in  any  case  could  not  stand,  for  N,  cordata  of  Roxburgh  i» 
older.  Korthals's  description  of  N,  obtusa  clearly  appUes  to  yar.  (6)  jnajoVf 
but  some  specimens  [of  var.  (a)  minor  collected  by  Blume  himself  are 
labelled  JV.  obtusa,  Miquel  in  Ann.  Mus.  Bot.  Lugd.-Bat.  iy.  181  corrects 
his  previous  statements  in  his  Fl.  Ind.  Bat.,  and  describes  the  larger 
form  as  N,  cordata  and  the  smaller  form  as  N.  obtusa,  Blume  gives  no 
measurements,  and  his  descriptions  are  too  brief. 

26.  Nauclea  Babtlingit,  DC. 

Bamuli  glabresoentes.  Folia  14  cm.  longa,  5  cm.  lata,  lanceo- 
lata,  obtusa,  basi  rotundata  vel  subcordata,  supra  glabra,  subtus 
pubesceutia,  7-9-nervia,  nervulis  reticulatis  conspicuis.  PetioJi 
6  mm.,  complanati,  pubescentes.  Stipule  18  mm.,  oblongse, 
hirsute.  Pedunculi  ternati  vel  solitarii,  3  cm.,  sub  apice  bracteo- 
lati.  BractesB  caducsB,  dusa  5  mm.  lineares  subspathulatae,  dxuB 
subtriangulares.  Capitulum  3  cm.  CorollsD  tubus  6  mm.,  iobi 
extra  sparse  hirsuti.  Antherse  usque  ad  summum  tubum  per- 
venientes.    Calycis  loborum  partes   caducse  4  mm.,  filiformei?. 
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"breviter  clavatae,  partes  persistenteB  tnincat».  Cocci  6  mm. 
Axes  persistentes.  Eeceptaculum  subglabrum. — N.  Bartlingii^ 
DC.  Prod.  iv.  344.  N.  mollis,  BarcL  in  Herb.  Haenke,  ex 
DC.  loc.  cit.     J\r.  Cumingiana^  Vidal,  Phan.  Cum.  Philip. 

Ins.  Philippine.— Luzon  (Vidal,  nn.  1460,  1484,  1485) ;  Centre  of 
Luzon  (Vidal,  n.  366) ;  Prov.  Nuena  (Vidal,  n.  2947)  ;  Prov.  Batangas 
(Cuming,  n.  1522);  Prov.  Tayabas  (Cuming,  n.  833).  Ins.  Pamar 
<Vidal,  n.  833). 

27.  Nauclea  eeticulata,  n.  sp. 
Typus  {Vidal,  n.  2955)  in  Kerb.  Kew. 

Bamuli  robusti,  castanei,  pubescentes,  intemodiis  4  cm., 
fiupeme  dilatatis.  Folia  24  cm.  longa,  19  cm.  lata,  apice  obtusa, 
basi  cordata,  coriacea,  supra  glabra,  subtus  pubescentia,  nerris  8, 
nervulis  reticulatis  conspicuis.  Petioli  2  cm.,  crassi,  pubescentes. 
Stipulae  4  cm.,  oyatse,  pubescentes,  amplexicaulsB.  Pedunculi 
b  cm.,  robusti,  castanei,  complanati,  superne  pubescentes,  sub 
apice  bracteati.  Capitulum  4  cm.  CoroUsd  tubus  11  mm., 
latus,  glaber.  Antbersd  liueares,  apiculat»,  usque  ad  summum 
tubus  pervenientes.  Stylus  21  mm.  Calycis  loborum  partes 
caducap  6  mm.,  filiformes,  clavatse,  apice  flay». 

Ins.  Philippinjb.— Luzon  (Vidal,  nn.  364, 1473,  2955). 

28.  JSTaTJCLKA  M0LTJCCA.NA,  Mtq. 

Typus  in  Herb,  Leiden, 

Eamuli  obtuse  angulati.  Fob'a  15  cm.  longa,  8  cm.  lata, 
<elliptico-oyata,  obtuse  acuminata,  basi  aliquando  in  petiolum 
decurrentia,  maxime  coriacea,  glabra,  nervis  8  pallidis.  Petioli 
15  mm.  Stipul®  15  mm.,  lineares.  Pedunculi  temati,  com- 
planati, 25  mm.,  sub  apice  bracteati.  Beceptaculum  hirsutum, 
axes  fructuum  persistentes. — JV.  moluccana,  Miq.  Ann.  Mus. 
Lugd.-Bat.  iv.  183.    J^.  glabra,  Eoxb.  FI.  Ind.  i.  (512). 

Malasia. — ^Buru. 

Although  Roxburgh's  description  of  Nauclea  glabra  agrees  in  every 
respect  with  this  plant,  I  have  retained  Miquel's  name  because  his  type 
specimens  exist,  whilst  there  are  probably  no  figures  or  specimens  of 
Boxburgh's  plant.  I  do  not  know  what  Naudea  glabra^  Blume  (Bijdr. 
1009)  was. 

29.  Naitclea  MOBnrD^FOLiA,  Blume, 
Typm  in  Herb,  Leiden.,  Kew,,  etc. 

Bamuli  avellanei.  Folia  14  cm.  louga,  9  cm.  lata,  ovata, 
Abrupte  acuminata,  basi  rotundata,  coriacea,  glabra,  nervis  8-10 
xlepressis  subtus  prominentibua.    Petioli  2-3  cm.,  complanati* 
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Stipulffi  1  cn].long8d,5inra.  Jatsd,  complanatse,  obovato-oblongaB. — 
N.  morifuUirfolia,  Blume,  Bijdr.  1011. 

Malasia. — Java;  (Blume). 

The  inflorescence  of  this  plant  is  not  known.  Korthals  thought  the 
plant  was  identical  with  Anthocephalus  indicus,  which  it  in  some  respects 
resembles,  but  the  stipules  are  not  at  all  the  stipules  of  Anthocephaltu, 
Those  of  AntfMcepTialus  are  long  and  folded  round  the  bud,  these  are 
quite  flat  with  rounded  apex.  Minor  distinctions  are  that  the  bark  in 
this  species  is  avellaneous  and  corrugated,  that  the  leaves  are  thicker  and 
more  coriaceous,  that  their  nerves  are  in  8  to  10  pairs,  whilst  in  Antho- 
eephaltts  indicus  they  aie  probably  never  less  than  11.  The  reticulated 
nerves,  though  more  numerous  in  this  species  than  is  common  in 
Nawdeuj  are  less  numerous  than  in  Anthoc^halus, 

30.  Nauclea  fagifolia,  Teysm.  et  Binn. 

Bamuli  teretes^  pubescentes  tenues.  Folia  9  cm.  longa,  5  cm. 
lata,  ovata,  acuminata,  basi  rotundata,  submembranacea,  supra 
glabra,  subtus  pubescentia,  nervis  10.  Petioli  1  cm.,  tenues, 
pubescentes.  StipulaD  8-12  mm.,  complanat®,  pubescentes. — 
N.fagifoliaj  Teysm.  et  Binn.  Cat.  Hort.  Bog.  p.  117  (nomen 
tantum). 

Malasia.— Amboina ;  (hb.  Eew,  ab  Hanbury  conim.). 

This  description  is  taken  from  a  flowerlesa  specimen  in  the  Kew 
Herbariiun.  I  have  trusted  to  the  label ;  I  do  not  know  of  any  hitherto 
published  description. 

The  following  species  I  have  not  seen : — 

Naitclsa  sEBiOEAy  Spanoghe^  in  Zinnaa^  xv.  (1836)  814. 

Nattelea  vettita,  Spanoghe,  MS. 

Arbor  ezcelsa.  Polia  longa  18  cm.,  lata  12  cm.,  subrotundata, 
integerrima,  supra  in  venis  pubescentia,  subtus  glauca ;  ramuli 
et  petioli  sericei,  pubescentes.  Petioli  5  cm.  Stipule  elliptico- 
oblongs,  concave,  petiolo  breviores,  serices.  Pedunculi  termi- 
nalesy  solitares,  petiolo  paulo  longiores. 

In  montanis  Timor :  floret  Octobri. 

N.  sericea^  Wall.,  a  synonym  of  N.  geisilifolia^  is  older ;  so  that 
N,  serieea,  Span.,  cannot  stand  as  a  good  specific  name. 

NjLVCLEA  aLAKDULiFEBA,  SpanogTiBj  in  Linnaa^  xv.  (1836)  816. 

Arbor  procera.  Folia  longa  20  cm.,  lata  18  cm.,  obovata,  basi 
subcordata  utrinque  glabra,  parallelo-costata,  integerrima,  axillis 
petiolorum  glandulosa.  Petioli  longi  25  mm.  Stipulsd  ovales 
obtusiB,  glabra,  in  dorso  basi  carinat»,  petiolo  longiores.  Pedun- 
culi terminalep,  solitares ;  fructus  subangulati. 

Timor :  in  paludosis  et  in  f  ruticetis  humidis  circa  Koepang. 
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I  have  not  seen  the  plants  in  Haenke's  Herbarium  which  were  named 
by  De  CandoUe  in  the  '  Prodromus.'  These  are  : — Nauclea  fflaberrima, 
N,  Bea'Uingii,  N.  canescens,  N,  rotundifdia,  and  N.  calycina. 

The  first  two  are  almost  certainly  Sarcocephalua  glaberrimus  and 
Naudea  BartUngii  as  I  have  described  them ;  the  next  two  are  clearly 
species  of  Uncaria,  probably  U.  velutma  and  U,  insignis.  The  last  is  a 
species  of  Nauclea,  not  impossibly  N,  purptirascens,  in  which  case 
N,  calycina  will  be  the  older  name. 

There  is  in  the  Kew  Herbarium  a  specimen  from  MiquePs  Herbarium 
labelled  Nauclea  oxyphylia,  Miq. ;  it  is  identical  with  another  specimen 
from  the  same  source  labelled  Uficaria  euryncha,  Miq.,  but  it  is  not  an 
Uncaria  or  a  Naudea  ;  it  is  not  in  flower,  but  it  does  not  belong  to  this 
tribe.  In  Ann.  Mus.  Lu^d.-Bat  iv.  181,  Miquel  gives  Nauclea  oxyphyUa 
as  a  synonym  for  N,  strigoaa ;  this  is  probably  an  error,  there  is  no 
evidence  that  N,  strigosa  grows  in  Sumatra. 

I  am  altogether  uncertain  about  the  species  in  Blanco,  Fl.  Filip. ;  they 
are : — Nauclea  lutea,  N.  amarilla,  N,  glanduhaa,  N.  lanceolata,  N,  laH/olia, 
N,  glaberrifna,  N  glabrUj  N.  calycina^  N,  obtuaa,  N.  luzaniengis,  N.  adtna^ 
N.  digitaia. 

Species  a  genere  ^aucleA  exclu8€e, 
N.  aciduj  Hunter,  in  Trans.  Linn.  Soc.  ix.  223  =  Uncaria  aeida,. 

Eoxb. 
If.  aculeata,  H.  B.  K.  Nov.  Gen.  et  8p.  iii.  382  =  Uncaria  tomen- 

tosa. 
N,  aculeaia,  Willd.  Sp.  PI.  i.  929  =  Uncaria  guinensis. 
N.  adina,  Blanco,  Fl.  Filip.  ed.  2.  p.  102=Mitragyna  divernfolia^ 
N.  adinoy  Sm.  in  Bees's  Cyclop,  xxiv.  =  Adina  glohiflora, 
N.  adinoideSy  LindL  in  Bot.  Beg.  p.  895  =  Adina  glohiflora. 
N.  africana,  Willd.  Sp.  PI.  i.  929  =  Mitragyna  africana. 
N.  appendiculatOy  Walp.  Bep.  ii.  943  =:  Uncaria  appendiculata. 
N,  aralioidesj  Miq.  Fl.  Ind.  Bat.  iii.  344  =  Adina  polycephala. 
N.  attenuata,  Walp.  Bep.  ii.  513  a  Uncaria  attenuata, 
N.  hracteosay  Welw.  Syn.  Enpl.  p.  48  =  Mitragyna  macrophylla. 
N.  BrunoniSj  Wall.  List,  n.  6097  =  Mitragyna  diversifolia. 
N.  Cadanibay  Boxb.  Hort.  Beng.  p.  14  =  Anthocephalua  indicus. 
N,  canescens,  Waip.  Bep.  ii.  513  =  Uncaria  canescens. 
N.  canescens,  DC.  Prod.  iv.  347  =  Uncaria  velutina, 
N,  capitellata,  Voigt,  Hort.  Calc.  p.  375  =  Adina  poly cephala. 
JS.  cinchona,  DC.  Prod.  iv.  345  =  Uncaria  tomentosa, 
N,  citrifolia,  Poir.  in  Lam.  Encycl.  iv.   345  =  Anthocephalus 

indicus. 
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If.  eoadunaia,  Boxb.  ex  Sm.  in  Bees's  Cyclop,  xxiv.  n.  6==Sareo' 

eephalus  cordatu8. 
Nl  eordata^  Boxb.  Hort.  Beng.  p.  14  =  Sareocephaltis  cordatug. 
-ZV.  eordifoUa,  Boxb.  PI.  Corom.  i.  40  =  Adina  eordifolia. 
ilT.  cutpidafa.  Baker,  in  Journ.  Liun.  Soc.  xxt.  319  =  Breonia 

cugpidata. 
iV.  doiyaneura^  Walp.  Bep.  ii.  513  »  Unearia  dasyoneura. 
N.  diyitaia,  Blanco,  PI.  Pilip.  ed.  2.  p.  102  =  Septapleurum 

Cephalotu*. 
If.  diversifolia,  Wall.  List,  n.  6096  =  Mitragyna  diversifoUa. 
J\r.  elliptieay  Dalz.  et  G-ibs.  Bomb.  PL  p.  118  s  Sarcoeephalus 

mUsianis. 
H.  elUpHea,  "Walp.  Rep.  ii.  512  =  Unearia  dasyoneura. 
N.ferrea^  Blame,  Bijdr.  1014  =  Unearia  ferrea. 
N,  ferruginea,  Blume,  Bijdr.  p.  1013  =  Unearia  8elerophylla, 
y.  Oambir,  Hunter,  in  Trans.  Linn.  Soc.  ix.  218=  Unearia  Gambir. 
N.  ylaberrima,  Bartl.  ex  DC.  Prod.  iy.  344  =  Sareoeephalus  gla- 

herrimus. 
N.glabrata^  Blnme,  Bijdr.  p.  1012  =  Unearia  gldhrata. 
N.  grandifolia,  DC.  Prod.  ir.  345  =  Sareoeephalus  eordatus. 
N.  grandifolia,  Spreng.  Syst.  iv.  Curie  Post.  81  =  Unearia  macro- 

phylla. 
N.  guianensis,  Poir.  in  Lam.  Encycl.  iv,  436  =  Unearia  gut" 

anensis. 
N.  Saenkeana,  Stend.  Norn.  ed.  2,  ii.  186  »  Unearia  insignia, 
S,  Hallii,  "Walp.  Bep.  ii.  512  =  Unearia  insignis, 
N,  inermisy  Baill.  in  Bull.  Soc.  Linn.  Paris,  i.  (1879)  201  «  Mi- 
tragyna africana, 
N,  insignis,  D.  Dietr.  Syn.  i.  791  »  Unearia  insignis, 
N,  Korthalsii^  Steud.  Nom.  ed.  2,  ii.  186  ss  Mitragyna  speeiosa, 
N.  Uevigata,  "Walp.  Bep.  ii.  512  =ss  Unearia  laevigata. 
N,  lanosa,  Poir.  in  Lam.  Encycl.  Suppl.  ir.  61  =  Unearia  lanosa. 
N,  latifoliay  Sra.  in  Bees's  Cyclop,  xxiv.  n.  5  =  Sareoeephalus 

eseulentus, 
N.  langifloraj  Poir.  Encycl.   Suppl.  iv.  63  =  Unearia  sp.  (ex 

Bumpb.  Amb.). 
N.  luzaniensis,  Blanco,  PL  Pilip.  ed.  2.  p.  102  =  Mitragyna 

sp.  (?). 
N,  luzoniensis^  D.  Dietr.  Syn.  PL  i.  791  =  Unearia  insignis* 
N.  ma&rophylla^  Blume,  Bijdr.  1010  =5  Sareoeephalus  eordatus. 

UMN.  JOUBir. — BOTAKT,  TOL.  XXXnX.  F 
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N.  maerophylla,  Perr.  et  Lepr.  ex  DC.  Prod,  iv.346  =  Mitragyna 

maerophylla. 
N,  macrophylla,  Boxb.  Hort.  Beng.  14  =  Anthocephalus  macro- 

phyllui, 
N.  Maingayi,  Hook.  Fl.  Brit.  Ind.  iii.  27  =  Sareocephaltu  Main- 

gayi. 
N.  microeephala,  Delile,  in  Caill.  PI.  Afr.  p.  67  ==  Adina  micro- 

cephala. 
N.  microcephala,  Wall,  ex  Voigt  Hort.  Cale.  376  =  Adina  poly- 

cephala, 
N,  missionist  Hook,  f .  Fl.  Brit.  Ind.  iii.  27  =  Sarcocephalus  missi- 

onis. 
N,  nemorosa,  "Walp.  Bep.  ii.  612  =  Uncaria  nemorosa, 
N,  oblonya,  Miq.  ex  Hook.  f.  Fl.  Brit.  Ind.  iii.  27= Sarcocephalus 

missionis. 
JV.  orientalis^  Gaertn.  Fruct.  i.  161  =  Mitragyna  parvifolia, 
N.  orientalist  Herb.  Madr.  ex  Wight  <fe  Am.  Prod.  392  =  Sarco- 
cephalus missionis. 
J\r.  orientalis,  Linn.  Sp.  PI.  ed.  2.  243  =  Sarcocephalus  cordatus 

et  S,  missionis. 
JV.  ovalifolia,  Spreng.  Syst.  iy.  CursB  Post.  80  =  Uncaria  ovali- 

folia, 
N,  parvifloraj  Pere.  Syn.  i.  202  =  Mitragyna  parvifolia. 
J\r.  parvifolia^  Boxb.  PI.  Corom.  i.  49  =  Mitragyna  parvifolia, 
J\r.  parvifolia^  Wall.  List,  n.  6093  h  =  Sarcocephalus  cordatus. 
J\r.  pedicellata^  Blume,  Bijdr.  1012  =  Uncaria  pedicellata. 
N.  pilosa,  Blurae,  Bijdr.  1013  =  Uncaria  pilosa. 
J\r.  piluUfera,  Baill.  ex  Franch.  PI.  Dav.  i.  14^=Adinaglohiflora. 
If.  platanocarpa,  Hook.  f.  Ic.  PL  t.  787  =  Mitragyna  africana. 
If.  polycephala,  A.  Bich.  in  Mem.  Soc.  Hist.  Nat.  v.  (1834)  289 

=  Uncaria  tomentosa, 
N.  polycephala,  Wall.  List,  n.  6100  =  Adina  polycephala. 
N.  racemosa,  Sieb.  et  Zucc.  in  Abh.  Akad.  Muench.  iv.  (1846) 

178  s  Adina  racemosa. 
N.  rhynehophylla,  Miq.  Ann.  Mus.  Lugd.-Bat.  iii.  108  =  Uncaria 

rhynchophylla. 
N.  rotundifoliay  Bartl.   ex  DC.   Prod.  iv.   346  =  Uncaria  in- 

signis. 
N.  rotundifolia,  Boxb.  Hort.  Beng.  66  =  Mitragyna  diversifolia. 
N.  Boxhurghiana,  Walp.  Bep.  ii.  613  s  Uncaria  Boxhurghiana. 
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N.  Roxhurghiiy  Q-.  Don,  Q^n.  Sysfc.  iii.  i^^^Sareocephalus  cor- 

datU9, 
y.  sambueinaj  Winterb.  Account  Sierra  Leone,  ii.  45  =  Sarca- 

eephalus  eteulentus. 
^.  Mcandenfy  fioxb.  ex  Hook.  f.  Fl.  Brit.  Ind.  iii.  30  ss  Uncaria 

iessiUJructus. 
N.  8canden8,  Sm.  in  Eees's  Cyclop,  xxiv.  n.  9  =  Unearia  pilosa. 
N.  seUrophylla,  Hunter,  in  Trans.  Linn.  Soc.  ix.  223  »  Unearia 

seleropliylla, 
N.  gessilifruciusj  D.  Dietr.  Sjn.  PI.  i.  792  =  Uncaria  sessili- 

Jruetus. 
N.  gessilis,  Spreng.  Sjst.  iy.  CursB  Post.  81  =   Uncaria  sessili- 

Jructus. 
N.  getigera,  Blume,  Bijdr.  1013  =  Uncaria  lanosa. 
K  setilohay  "Walp.  Rep.  ii.  94}3  =  Uncaria  setiloba. 
-tV.  silhetianay  D.  Dietr.  Syn.  PI.  i.  791  =  Uncaria  macrophylla, 
N.  sinensis^  Oliver,  in  Hook.  Ic.  PL  1. 1951  =  Uncaria  sinensis. 
y.  speciosa,  Miq.  Fl.  Ind.  Bat.  ii.  140  =s  Mitragyna  speciosa. 
K  speciosa,  "Walp.  Rep.  ii.  612  ==  Uncaria  pedicellata. 
N.  sterculicBfolia,  A.  Rich,  in  Mem.  Soc.  Hist.  Nat.  t.  (1834) 

289  =Adina  cordifolia. 
N.  stipulacea,  G-.  Don,  Gen.  Sjst.  iii.  469  ^Mitragyna  macro- 
phylla, 
N.  stipulacea,  Wall.  List,  n.  6090  d  =  Sarcocephalus  cordatus, 
N,  stipulata,  Benth.  et  Hook.  Gen.  PI.  ii.  31,  for  N,  stipulosa,  DC 
y,  sHpulosa,  DC.  Prod.  iv.  316  <=  Mitragyna  macrophylla, 
N.  subditay  Steud.  Nom.  ed.  2.  186  ==  Sareocephaltis  subditus. 
y^.  surinamensisj  Miq.  in  Linnsa,  xix.  (1847)   129  =  Uncaria 

tomentosa, 
N,  tetrandra^  Roxb.  Hort.  Beng.  14  =  Cephalanthus  occidentalism 
N,  tomentosa,  Willd.  in  Roem  &  Schult.  Syst.  y.  221  =  Uncaria 

tomentosa, 
N,  trichotoma,  ZoU.  Syst.  Verz.  Ind.  Arch.  61  =  Adina  poly- 

eephala, 
y.  tuhulosa.  Am.  ex  Thw.  Enutn.  PI.  Zeyl.  137  =  Mitragyna 

tubulosa. 
N,  unearia,  D.  Dietr.  Syn.  PI.  i.  791  =  Uncaria  acida. 
N,  undulata,  Roxb.  Hort.  Beng.  14  =  Sarcocephalus  undulatus, 
N.  verticillata,  BailL  Adans.  xii.  (1879)  314  a  Adina  mieroee- 

phala. 

f2 
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JV.  Wdllichiana,  E,  Bp.  in  Wall.  List,  n.  6098  =  Sareoeephalus 

cordatuM, 
N.  Wallichiana,   Spreng.   Sjrst.   iv.   Curie    Post.  81  =  Uncaria 

lanosa, 
N.  WalUchii,  Wall.  Liat,  n.  6098  =  Sareoeephalus  eordatus. 


VII.   MlTBAGTlTA. 

(Typi — M.  speciosa^  parvifoUa,  afrieana.) 

Flores  in  capitulum  globosum  compacti,  bracteolis  paleaceis 
cincti.  Receptaculum  hirsutum.  Calycis  tubus  aubglaber, 
parte  superiore  brevi  vel  longa,  lob  is  imbricatis  brevibus  vel 
nuUis.  Corolla  infundibularis,  fauce.  su^glabra  vel  pilosA,  lobis 
5-valyatis.  Stamina  fauce  coroUsB  inserta ;  antbersB  ssBpe  lanceo- 
latsB,  apiculatfe.  Stigma  mitratum,  basi  intrusum.  Ovarium 
biloculare;  placentsB  pendulae ;  ovula  numerosa  supsum  imbri- 
cata.  FructuB  breves,  sessiles,  apice  dehiseentes,  endocarpis 
coriaceis  separantibus.     Semina  complanata,  suborbicularia. 

Arbores.  Folia,  nervis  transversalibus  parallelibus,  nervuUs 
reticulatis  conspieuis.  Stipulae  maga»,  interpetiolares,  com- 
planat83,  caducsB.  Pedunculi  terminales  vel  axillares,  solitarii 
vel  ternati,  simplices  vel  ramosi.  Bracteie  prope  apices  pedun- 
culorum  magnie,  du®  ssBpe  petiolatsB  subpersistentes. 

Mitragyna,  Korth.  Obs.  de  Nauel.  Ind.  p.  19  (1839). 

Stephegyne,  Korth.  Verh.  Nat,  Qescli.  Bot.  160  (1840?;. 

Mitragyne,  Korth.  I.  c. 

Nauclea,  auct.  partim. 

Mamboga,  Blanoo,  Fl.  Filip.  ed.  1. 140  (1837). 

SynopHi  Specierum. 

Scctio  1. — Folia  minora.     Corollae  lobi  extra  glabri. 
Pedunculi  ssepissime  ternati. 

Calycis  tubi  pars  superior  brevis  cupularis. 

Petioli  longiores  quam  2  cm 1.  speeiosa. 

Petioli  breviores  quam  2  cm. 

Corolla  fauce  subglabra   2.  parvifolia. 

Corolla  £Eiuce  pilosa 3.  afrieana. 

Calycis  tubi   pars   superior  tubulosa^ 
elongata 4.  tubulosa. 
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Infloresoentia  siepe  cymosa.    Calycis  tubi  pars  superior  sub- 
tubulosa. 

Caljcia  limbus  breviter  lobatus 5.  divergifolia. 

Caljcis  limbus  alte  lobatus 6.  hirsuta. 

Sectio  2. — ^Folia  majora.    CoroUsD  lobi  extra  pubescentes. 

Calycis  lobi  breves   7.  macrophylla. 

Calycis  lobi  1  mm 8.  rubroitipulacea. 

1.  MlTB^GTVA  SPECIOSA,  Korth. 

Bamuli  obtuse  angulati.  Folia  14  cm.  longa,  7  cm.  lata, 
elliptica,  abrupte  acuminata,  badi  rotundata  vel  subcordata, 
subtus  in  nervia  pubeacentia,  nervis  15.  Petioli  25  mm.  Stipul® 
2  cm.,  lauceolat®,  sparse  pubescentes,  uervis  9.  Fedunculi 
temati,  3-5  cm.  Bractesd  foliacesB  4  cm.,  petiolis  2  cm.  Corollfe 
tubus  5  mm.,  extra  glaber,  fauce  pilosus;  lobi  3  mm.,  glabri, 
marginibuB  revolutis.  Stamina  reflexa.  Stylus  13  mm. ;  stigma 
2  mm.  Calycis  lobi  5,  quatuor  breves  rotundi,  quintus  sflepe 
spathulato-obloDgus;  tubi  pars  superior  brevis,  cupularis. 
Bracteo1»  4  mm.,  subglabrsB.  Beceptaculum  dense  hirsutum. 
Pructus  cost®  10,  endocarpiis  4-valvati8. — M,  speciosa^  Kortb. 
Obs.  de  Naud.  Ind.  p.  19  (sine  descriptione).  8tephegyne  tpe- 
eiosa^  Kortb.  Verb.  Nat.  Gesch.  Bot.  p.  160.  8.  parvifolia^  K. 
Sebum.  Fl.  Kaiser-Wilh.-Land,  p.  127.  Nauclea  specioia^  Miq. 
Fl.  Ind.  Bat.  ii.  140. 

Var.  (a).  Folia  15-nervia. — Borneo. 

Var.  (b).  Folia  10-nervia. — Ins.  PhilippinaB ;  New  Guinea. 

Malasia.— Borneo :  Banjarmassin  (Kortbals ;  Motley,  n.  1169).  Ids. 
PhilippiD8B  :  Luzon  (Vidal,  n.  798). 

New  Guinea.— Kaiser  Wilhehnsland  (Holli-ung,  n.  674). 

2.  MirEAOTFTA  PABTIPOLTA,  Korth. 

Folia  roaxime  varia,  sspe  1  dm.  longa,  orbicularia,  ovata  vel 
elliptica,  obtusa  vel  breviter  et  obtuse  acuminata,  basi  rotundata, 
cordata,  vel  attenuata,  supra  glabra,  subtus  pubescentia,  nervis 
7-8.  Petioli  5-20  mm.  Stipulae  obovatae,  15  mm.  Pedunculi 
ssDpe  temati,  laterales  35  mm.  BractesD  foliaceie,  petiolatsB,  per- 
sistentes.  CoroUse  tubus  6  mm.,  extra  glaber,  intus  subglaber ; 
lobi  2  mm.  Stylus  9  mm.;  stigma  2  mm.  Ovarium  2  mm. 
Calycis  pars  superior  brevissima,  lobi  breves  rotundati  mar- 
ginibus  birsutis.     BracteolsB  2  mm.,  superne  marginibus  hirsutis. 
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Fructus  5  ram. — Jf.  parvifolia,  Korth.  Obs.  de  Naud.  Ind. 
p.  19.  Nauclea  parvifolia,  Wight  &  Arn.  Prod.  391;  Wight, 
111.  1. 123 ;  Bedd.  Fl.  Sylv.  t.  34 ;  Boxb.  PL  Corom.  i.  40,  t.  52, 
et  Fl.  Ind.  i.  513 ;  Willd.  Sp.  PI.  i.  929.  JV.  parvifiora,  Pers. 
Syn.  i.  202 ;  Dalz.  &  Gibs.  Bomb.  Fl.  118.  Stephegyne  parvi- 
folia,  Korth.  in  Verb.  Geech.  Nat.  Bot.  161  partim ;  Brandis, 
For.  Fl.  262 ;  Hook,  f .  Fl.  Brit.  Ind.  iii.  25. 

India.— Ceylon  (Walker,  n.  68),  (Thwaites,  n.  780).  Courlattem 
(Herb.  Wight).  Kurg  (Herb.  Wight).  Vellyengry  Hills  (Wight, 
Kew  Difltr.  n.  1298).  Belgaum  (Ritchie,  n.  341).  Madras  (Bottler, 
n.  211 ;  Hooker  f.  &  Thomson).  Eanara  (Herb.  Hohenacker).  Cen- 
tral Provinces  (Thomson).  N.W.  India  (Royle).  N.  India  (Edge- 
worth).  Gurhwal  (Falconer).  Kumaon  (alt.  1000  ft.,  Strachey  & 
Wmterbottom).  Behar  (alt.  2000  ft.,  Hooker  f.).  Upper  Gangetic 
Plain  (Thomson).  Rangoon  (McClelland).  Upper  Burmah  (CoUett, 
n.  56,  n.  855).    Mergui  (Griffith,  Kew  Distr.  n.  2746). 

The  Jayan  plant  is  not  this  but  M,  diversifolia.  Both  this  plant  and 
M.  diversifolia  are  very  variable,  and  it  is  this  which  makes  it  occa- 
sionally difficult  to  distinguish  between  them.  In  this  plant  the  inflor- 
escence is  less  cymose,  the  superior  portion  of  the  calyx-tube  much 
shorter  and  more  cupular,  the  top  of  the  bracteoles  more  hairy,  the 
corolla-tube  longer  and  subglabrous  within.  The  New  Guinea  specimens 
which  have  been  referred  to  this  species  are  M,  speciosa.  The  Molucca 
specimens  I  have  not  seen. 

3.   MlTBAGTlfA  A7BICANA,  Kovth, 

Arbor.  Ramuli  glabrescentes.  Folia  7  cm.  longa,  4  cm.  lata, 
ovata  vel  elliptica,  obtuse  vel  obtuse  acuminata,  basi  rotundata  yel 
subcordata,  vel  attenuata,  supra  glabra,  subtus  in  nervis  hirsata, 
nervis  7-8.  Petioli  8  mm.,  pubescentes.  Stipulse  12  mm. 
PeduDculi  4  cm.,  axillares  et  terminales,  sub  apice  bracteati. 
Bracteffi  foliaceffi,  5  cm.,  petiolis  25  mm.,  bracteas  stipulaceae, 
14  mm.,  caducsd.  Corolla  tabus  6  mm.,  extra  glaber,  fauce 
piloBus;  lobi  2  mm.  Stylus  12  mm.;  stigma  1  mm.  Calycis 
tubi  pars  superior  brevis  cupularis,  breviter  5-dentata,  pars 
inferior  1  mm.  glabra.  Ovula  numerosa,  complanata.  Be- 
ceptaculum  hirsutum.  BracteolsB  3  mm.,  subglabrsB. — M,  africanaj 
Korth.  Obs.  de  Naucl.  Ind.  p.  19.  Uncaria  inermis,  Willd.  in 
Usteri,  Delect,  ii.  p.  199,  t.  3  (1793).  Nauclea  africana,  WiUd. 
Sp.  PI.  i.  929  (1797).  N,  platanocarpa,  Hook.  f.  in  Hook.  Ic, 
t.  787.    C^halanthu9  qfrieanus^   Beichenb.  MS.  in  Sieb.  Pi. 
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Seneg.  n.  20.     Stephegyne  africanay  Walp.  Eep.  ii.  513  ;  Benth. 
in  Hook.  Niger  PL  380,  t.  37. 

Afbica  Tbop.  Bob. — ^Gambia  (Mackenzie,  Skuer).  Senegal  (Roger). 
Niger  (Ansell,  Yogel,  Barter;  Scott  Elliot,  n.  5378).  Baehr  el  Arab 
(Schweinfurtb,  n.  1190). 

4.   MlTBAOTKA  TTTBTJLOBA,  SaV. 

Arbuscula.  Bamuli  obtuse  4rangulati.  Polia  13  cm.  longa, 
7  cm.  lata,  elliptica,  oboyata,  acuminata,  membranacea,  subtus 
in  neryis  pubescentia,  nervis  9-12.  Petioli  1  cm.  Stipul» 
15  mm.,  ovat®,  9-12-nerve8.  Pedunculi  ssepissime  temati, 
medius  saDpe  3  cm.,  duo  laterales  5  cm.  Bracte®  foliaceffi  6  cm. ; 
bracte»  stipulaceae  1  cm.  CoroJlaD  tubus  9  mm.,  extra  glaber, 
intus  sparse  hirsutus;  lobi  3||  mm.,  glabri.  Stylus  15  mm.; 
stigma  3  mm.  Calycis  tubi  pars  superior  4  mm.,  tubulosa,  limbo 
integro.  Fructus  decem-costatus,  7  mm. ;  semina  complanata, 
4  mm.  Beceptaculum  birsutum.  BracteolsB  4  mm. — Stephegyne 
tubulosa.  Hook.  f.  in  Benth.  et  Hook.  f.  Oen.  PI.  iL  32,  et  PI. 
Brit.  Ind.  iii.  25;  Bedd.  Fl.  Syly.,  Anal.  Gen.  128,  t.  xxix.  fig.  1. 
Nauclea  tubulosa.  Am.  in  Thw.  Enum.  PI.  Zejl.  137 ;  Bedd.  Ic. 
PI.  Ind.  Or.  1. 18. 

India. — Ceylon  (Walker  in  hb.  Lindley ;  Thwaites,  n.  1657).  Cochin 
(Johnstone). 

5.   MlTBAOTTTA  DIVEB8I70LIA,  Rav.  « 

Arbor.  Bamuli  pailidi.  Folia  14  cm.  longa,  10  cm.  lata, 
maxime  varia,  ovata,  apice  obtusa  yel  obtuse  acuminata,  basi 
rotundata,  rarius  subcordata,  supra  glabra,  subtus  in  ner?is 
pubescentia,  nervis  8-9.  Petioli  15  mm.  Stipulse  26  mm. 
Inflorescentia  cymosa.  BractesB  f oliacesB-  5  cm.,  petiolis  1  cm. ; 
bracteiB  stipulacesB  2  cm.,  caduc».  Corollfe  tubus  3  mm.,  extra 
glaber,  fauce  pilosus ;  lobi  2^  mm.,  glabri.  Stylus  9  mm. ; 
stigma  Ij  mm.  Calycis  tubi  pars  superior  1 J  mm.,  limbo  breyiter 
lobato,  pars  inferior  IJ  mm.  BracteolaB  3  mm. — Stephegyne 
divernfoliaj  Hook.  f.  Fl.  Brit.  Ind.  iii.  26.  S.  parvifolia, 
Korth.  Verb.  Nat.  Gesch.  p.  161  partim.  Nauclea  diversi- 
folia.  Wall.  List,  n.  6096 ;  Gt.  Don,  Gten.  Syst.  iii.  467.  JV.  ro- 
tundi/olia,  Eoxb.  Fl.  Ind.  i.  516 ;  Kurz,  For.  Fl.  Burma,  ii. 
67.  N.  Brunonis,  Wall.  List,  n.  6097;  G.  Don,  loc.  cit. 
N.  parvifolia,  yar.  2,  Kurz,  For.  Fl.  Burma,  ii.  67. 

India.— Chittagong  (Clarke,  n.  16907;    Hooker   f.   &  Thomson). 
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Burma  (Brandis,  n.  1153).  Rangoon  (McClelland,  Maingay).  Pegu 
(Kurx,  n.  1446).    Mergui  (Griffith,  Heifer,  Kew  Distr.  n.  2747). 

M ALASiA. — Cocoe  Islands.  Ins.  Philippin® — Luzon ;  Prov.  Batargas 
(Cuming,  n.  1628) ;  Centre  of  Luzon  (Vidal,  n.  2953) ;  Prov.  Nueva 
Vircaya  (Vidal,n.  2968);  Manila  (Vidal,n.  372).    Malpina.    Java. 

The  specimens  from  Java  belong  to  this  species,  and  not  to  M.  parvi- 
folia, 

6.  MrrBAGTivA  hibbvta,  n.  sp. 
l^puf  {Pierre,  n.  1835). 

Eamuli  f uliginei,  pubescentes ;  intemodia  5  co).  Folia  14  cm. 
longa,  9  cm.  lata,  ovata,  obtusa,  basi  subcordata,  coriacea,  supra 
sparse  pubescentia,  subtus  dense  hirsuta,  nervis  12-14.     Petioli 

1  cm.,  yillosi.  Stipuife  12  mm.  long»,  10  mm.  lat®.  Inflor- 
escentia  cymosa,  diffusa ;  pedunculi  pubescentes.  BracteiB 
foliaceiB,  mazime  varisd ;  bracte®  stipulacese  12  mm.,  caducffi. 
Calycis  tubi  pars  superior  1  mm.,  pars  inferior  1  mm.;  lobi 

2  mm.,  lineari-oblongi.     Bractese  3  mm. 
Cochin  China.— Bao  Chiang  (Pierre,  n.  1836). 

The  specimen  is  in  bud  only,  but  the  species  is  readily  distinguished 
not  only  by  the  hairiness  but  also  by  the  calyx-lobes, 

7.  MlTBAGTlTA  MACBOPHTLLA,  Hav. 

Arbor.  Eamuli  glabri.  Folia  18-36  cm.  longa,  11-25  cm. 
lata,  maxime  Tariabilia,  obovata,  obtusa,  basi  attenuata  vel 
rotundata,  in  petiole  ssepe  decurrentia,  coriacea,  membranacea, 
Bupra  glabra,  subtus  glabrescentia,  nerris  7-10.  Petioli  2  cm. 
Inflorescentia  sspe  umbellata.  Pedunculi  ternati,  ssepe  in 
multos  pedunculos  secondarios  5  cm.  longos  divisi.  BracteaB 
f oliace®  4  cm.,  petiolis  15  mm.  Capitulum  sine  coroUis  9  mm. 
Corolla  tubus  3  mm.,  glaber;  lobi  2  mm.,  extra  pubescentes, 
apice  appendicibus  glabris  cylindricis  deciduis  ornati.  Calycis 
tubi  pars  inferior  2  mm.  glabra,  pars  superior  1  mm. ;  lobi 
rotuudati,  marginibus  ciliatis.  Bracteolse  3  mm.,  sparse  hireutae. 
Fructus  5  mm.,  lateraliter  dehiscentes.  Semina  complanata. — 
Stephegyne  macrophylla,  Hiern,  in  Oliver,  Fl.  Trop.  Afr.  iii.  41. 
Nauclea  stipulosa,  DC.  Prod.  iv.  346.  N,  macrophylla,  Perr.  et 
Lepr.  ex  DC.  Prod.  I.  e.  N.  hracteosa,  Welw.  Synopse  £xplic. 
p.  48.  n.  130.  JS\  stipulacBGy  G.  Don,  Gren.  Syst.  iii.  469. 
N.  stipulata,  IJenth.  et  Hook.  f.  Gten,  PL  ii.  81. 

North  Tbop.  Afbic a.— Fernando  Po.  Sierra  Leone  (Scott  Elliot, 
n.  6014).    Niger  (Barter).    Nun  River  (Mann).    W.  Tropical  Africa, 
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lat  10<>  N.  (Mann,  n.  1771).    Niamnlam  Land  (Schweinfiirth).    Djur- 
land  (Schweinfurth). 
South  Tbop.  Africa. — Angola  (Welwitsch).    Zambesi  (Kirk). 

Plate  4.— 1.  flower,  oat.  size.  2.  Flower,  enlarged.  3  &  4.  Bracteolea. 
5.  Tip  of  petals.  6.  Stigma.  7.  Fruit,  nat  nze.  8.  Fruit,  enlarged. 
9.  Section  of  fruit.    10.  Seed. 

8.   MlT&AeTNA  BVBBOBTIPULACEAy  Rav. 

Tf^i  {Volkens,  n.  1583). 

Arbor.  Bamuli  pallidi.  Folia  30  cm.  longa,  24  cm.  lata, 
elliptica,  obovata,  baai  attenuata,  glabra,  nervis  9  testaceis. 
Ftrtioli  2  cm.  StipulsB  4  cm.,  ovato.  Inflorescentia  cjmosa. 
Pedunculi  pubeacentes  35  mm.  Bracteae  fuliacesB  6  cm.,  stipu- 
laceiB  3  cm.,  oyatsB,  nervis  16.  CoroUe  lobi  valvati,  extra 
pubeacentes.  Stigma  mitratum.  Calyx  glaber;  tubi  pars 
superior  2  mm.,  lobi  1  mm.,  imbricati.  Placentsa  long»,  pendul®, 
ovulia  Bursum  imbricatis.  Beceptaculum  birsutum.  Bracte«3 
immerosae  paleaceie.  —  Adina  ruhrottipulacea,  K.  Sebum,  in 
Engler,  Pfl.  Ost-Africa,  C.  p.  378. 

Afbica.— Kiboacho,  4400  ft.  (Volkens,  n.  1583).  Ruwenzori  (Scott 
Elliot). 

Plate  4.— 11.  Braoteole.    12.  Calyx. 

VIII.  Ukcabta. 
(Typus  U,  guianentU.) 

Flores  in  capitulum  globosum  aggregati,  sessiles  vel  pedi- 
cellati,  ebracteolati,  vel  bracteolis  filiforniibus  intermixti.  Calycis 
tubi  (birsuti  uon  angulati)  pars  inferior  ovata  vel  fusiformit*, 
pars  superior  campanulata,  infundibularis  vel  breviter  tubuloaa  ; 
lobi  5,  valvati  vel  aperti.  Corolla  tubuloso  -  infundibularis  ; 
fauce-  glabra ;  lobi  5,  valide  imbricuti.  Stamina  5,  fauce  coroll® 
inserta ;  filamenta  brevia ;  anthers  oblungaB,  basi  2-8eto8ffi. 
Stylus  gracilis,  longe  exsertus ;  stigma  subglobosum,  clavatum, 
vel  fusiforme.  Ovarium  biloculare,  placentis  linearibus  septo 
affixis,  ovulis  sursum  imbricatis.  Cap^ula  ssepe  elongata,  septi- 
vide  bivalvis;  endocarpum  coriaceum,  a  tube  calycid  st'parans. 
Semina  sursum  imbricata;  testa  utrinque  longissime  alata,  al& 
inferiore  placento  afBx&  bipartita;  albumen  camosum. 

Frutices  scandentes.  Hamuli  4-angulati,  iuternodiis  elongatis. 
Folia  opposita,  breviuscule  petiolata.  StipulsB  incerpetiolares, 
integrsB  vel  bifidae.  Pedunculi  solitarii  termiuales  axillaresque,  vel 
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terminales  temati,  yel  axillaree  in  racemos  ternatim  verticillatoB 
collecti.  Fedunculi  axillares,  in  cirrhos  nncinatos  steriles  vsDpe 
mutati.     BractesB  parvsB,  sfepe  connatae. 

Uncaria,  Schreh.  Gen.  Fl  (ed.  1789)  i.  126. 

Ourouparia,  AM.  Fl.  Guian.frangoise  (1775)  i.  177. 

Agylophora,  Neck.  Mem.  (1790)  i.  145. 

Restiaria,  Lour.  FL  Cock.  (1790)  p.  639. 

TJnciDaria,  Beichb.  Norn.  (1841)  p.  230. 

^auclea,  auct.partim. 

Synopsis  Spederum. 
Sectio  1. 

Capsulffi  pedicellate.  BracteolsB  nuUsB.  Capitulutn  sffipe 
terminale,  solitarium.  Caljcis  tubi  pars  superior  infuudibolaris ; 
lobi  breves.  Foliorum  nervuli  transverai  vix  prominentes. 
8tipul»  bifidse.     Stigma  elongatum. 

CorollsB  tubus  1  cm 1.  africana. 

Sectio  2. 

Capsulse  pedicellatte.  Bracteolss  duIIsb.  Fedunculi  azillares. 
Calycis  tubi  pars  superior  inf  undibularis ;  lobi  triangulares, 
valvati.  Folia  vaide  coriacea,  uervulis  transversis  valde  promi- 
nentibus.     Stigma  ovoideum.     StipulsB  bifida). 

CorollaB  tubus  25  mm 2.  pedicellata. 

CorollsB  tubus  18  mm 3.  insignis. 

CoroUsB  tubus  14  mm 4.  sclerophylla. 

Sectio  3. 

CapsulsB  pedicellate.     Bracteole  nulls.     Fedunculi  petiolis 
yix  bis  longiores.     Calycis  tubi  parte  superiore  lobis  breviores. 
Stipulse  saepissime  integrsB. 
Stipulse  bilobatae. 

Foliorum  nervi  transversi  obscuri 5.  acida. 

Foliorum  uervi  transversi  distincti ....       6.  eanescens. 
Stipulffi  integrae. 
Folia  glabra. 

Fetioii  Bubteretes. 

Folia  3-nervia   7.  Irinervis. 

Folia  4-nervia    8.  calophylla. 

Folia  6-nervia. 

75  mm,  longa     9.  jasminiflora. 

100  mm.  loiiga 10.   Qambir. 

Petioli  alati    11.  pteropoda. 
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Folia  subtus  pubescentia. 
Calycis  lobi  ovatl. 

Folia  3-6-nervia    12.  dasyoneura. 

CaljciB  lobi  angusti. 

Folia  6-nerTia    13.  attenuata. 

Folia  8-10-iieryia 14.  ovata. 

Folia    6-7-nervia,  nenrie    Bubtus 

prominentibas 15.  horneensit. 

Sectio  4. 

CapsuliB  pedicellate.  BracteolsB  nulliB.  Pedunculi  petiolis 
multum  longiores.  Calycis  lobi  lineares  vel  filiformes,  tubi  parte 
superiore  longiores,  lobis  secundariis  siepe  ornati.  Stipulas 
bilobat». 

Calycis  lobi  linearee. 
Coroll»  tubus  hirsutus. 

Calycis  lobi  supeme  angustiores     . .     16.  maerophylla. 

Calycis  lobi  supeme  latiores   17.  velutina. 

CoroUffi  tubus  glaber. 

Calycis  lobi  sparse  birsuti    18.  lanosa, 

Calycis  lobi  extra  dense  birsuti  ....     19.  glahrata. 
Calycis  lobi  fiUformes. 

Folia  supra  glabra    20.  setiloba. 

Folia  supra  birsuta. 

Florum  pedicelli  cohsBrentes. 

Calycis  tubus  superne  birsutus  .  •     21.  Hooker i, 
Calycis  tubus  superne  glaber  ....     22.  appendiculata. 

Flores  subsessiles 23.  ferrea. 

Sectio  5. 

CapsuIfB  sessiles.    Bracteolse  filiformes.    Inflorescentia  pseudo- 
racemosa  vel  pseudo-panicuiata.     Stipule  sepissime  bilobate. 
Calycis  lobi  lineares. 
Folia  birsuta. 

5-nervia 24.  Boxburyhiana. 

9-nervia ; 
lobi  calycis  superne  latiores,  2  mm.      25.  pilosa. 
lobi  calycis  inferne  latiores,  2  mm.       26.  hirsuta. 

lobi  calycis  1  mm 27.  ionkinensis. 

Folia  glabra. 

Stipule  integre 28.  sineniia. 

Stipule  bifide    29.  rhynchophylla. 
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CaljciB  lobi  brevissimi. 

Folia  8-nervia   80.  homamalla. 

Folia  5'neryia ; 

submembranacea  81.  Utvigata. 

coriacea,  subtua  glauca 82.  sessilifruciu^, 

Sectio  6. 

CapBulsB  pedicellatsB.  Bracteolie  filif ormes.  Pedunculi  ppeudo- 
racemosi.     Stipule  integrs. 

Calycis  tubi  pars  superior  cupularis    ....     88.  tomeniota, 
Caljcis  tubi  pars  superior  infundibularis  •    84.  guianenfU. 

1.  Uncabia  apbioafa,  O.  Dan, 

Frutez  1-15-metr.  Bamuli  glabri  vel  pubescentes;  intemodi 
7-9  cm.  Folia  18  cm.  looga,  6  cm.  lata,  elliptico-lanceolata, 
longe  acuminata,  supra  glabra,  subtus  glabrescentia,  ueryia  7-8. 
Fetioli  7  mm.  StipulsB  bifidsB,  lobis  acutis.  Pedunculi  7  cm., 
maxime  variabiles.  Flores  pediceUati  vel  subsessiles.  Corolla 
sericea,  mellea;  tubus  1  cm.,  lobi  oblongi.  Calyx  sen'ceus ;  tubi 
pars  superior  4  mm. ;  lobi  1  mm.,  obtuse  triangulares.  Stylus 
18  mm. ;  stigma  4  mm.,  elongato-clavatum.  Capsulae  2  cm.,  cum 
pedicellis  lequilongaB.  Bractesd  nullae. — U.  africana^  Q.  Don,  Gten. 
Syst.  iii.  471  ;  Hook.  Ic.  PI.  t.  781 ;  Benth.  in  Hook.  Niger  Fl. 
381,  t.  42  ;  Hiem,  in  Oliver  Fl.  Trop.  Afr.  iii.  42.  U,  mada- 
gascariensUy  Baill.  in  Bull.  Soc.  Linn.  Paris,  i.  (1879)  219. 
Nauclea  africana,  Walp.  Eep.  ii.  612. 

Var.  (1).  Flores  Bubsessiles.  Calycis  tubi  pars  superior  4  mm. — 
Sierra  Leone,  Niger,  Mombuttu. 

Var.  (2)  madagoMariensis,  Flores  subsessiles.  Calycis  tubi 
pars  superior  2  mm. — Mascarenia. 

Var.  (3)  angolensis,  Flores  pedicellati.  Calycis  tubi  pars 
superior  4  mm. — Angola. 

Var.  (4).  Flores  pedicellati.  Calycis  tubi  pars  superior  2  mm. — 
Kamerun. 

N.  Tbop.  Africa.— Sierra  Leone  (Scott  Elliot,  n.  8832,  n.  4709; 
Johnston,  n.  36 ;  Barter,  Don).  Niger  (Vogel,  n.  117).  W.  Tropical  Afr., 
lai.  1°  N.  (Mann,  n.  1769).    Mombuttu  (Schweinfurth,  n.  3486). 

S.  Tbop.  Afbica.— Angola  (Welwitscli,  nn.  3030,  3031). 

Mascabexia.  —  Madagascar  (Baron,  nn.  6218,  5769;  Hildebrandt, 
n.  3449).    Ins.  Comoro  (Humblot,  n.  461). 

The  species  is  very  Tariable  and  has  a  very  wide  distribution,  yet  I  am 
unable  to  group  the  specimens  I  have  seen  into  distinct  species. 
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2.   UWCABIA  PBDICELLATA,  jB(W76. 

Bamuli  birsuti.  Polia  90-115  mm.  lata,  longitudinis  cum 
latitudine  ratione  15 :  10,  ovata  vel  elliptico-ovata,  basi  subcor- 
data,  mazime  coriacea,  supra  glabra  vel  birsuta,  subtus  hireuta, 
nervis  9-10.  Petioli  18  mm.  Stipul©  1  cm.,  bilobat» ;  lobi 
triangulares.  Pedunculi  steriles  20-25  mm. ;  pedunculi  floriferi 
5-14  cm.,  femiginei,  dense  tomentosi.  BractesB  1  cm.  Florum 
pedicelli  1  cm.  Corolla  sericea ;  tubus  25  mm. ;  lobi  4  mm.  Stylus 
45  mm. ;  stigma  obiongum,  basi  abrupte  constrictum.  Calycis 
tubi  pars  inferior  5  mm.,  pars  superior  6  mm.,  inftindibularis ; 
lobi  8  mm.,  triangulares.  Capsular  36  mm.  Bracteolfe  nuUae. — 
U.  pedicellata,  Roxb.  Fl.  Ind.  i.  520,  ed.  Carey  &  Wall.  ii.  128 ; 
DC.  Prod.  iv.  349 ;  Korth.  Verb.  Nat.  Gesch.  p.  166 ;  Miq. 
Ann.  Mus.  Lugd.-Bat.  iv.  84.  U.  sclerophylla.  Hook.  f.  PI.  Brit. 
Ind-  iii.  28.  V,  gpeeiosa^  Wall.  List,  n.  6106.  U,  femtginea^ 
Kurz,  For.  Fl.  Burma,  ii.  69.  Bestiaria  cardata.  Lour.  Fl.  Co- 
cbincb.  (ed.  1790),  p.  639.    Nauolea  pedicellata,  Blume,  Bijdr. 

1012. 

iNniA.— Tenasserim  (Griffith).    Mergui  (Griffith,  n.  2764). 

Malasia.— Penang  (Maingay,  nn.  2266,  2371  ;  Wallich,  n.  6106fl). 
Malacca  (Maingay,  n.  2947).  Singapore  (Anderson,  n.  103).  Borneo : 
Sarawak  (Beccari,  nn.  789,  428 ;  Haviland,  n.  836) ;  Labuan  (Motley, 
n.  359).  Banca  (Miquel).  Sumatra.  Java  (Blume,  Lobb,  Miquel). 
Ins.  PbilippinaB  (Vidal,  n.  369). 

Nbw  Guinba.— Sogeri  Region  (Forbes,  n.  104).  K.  Wilhelmsland 
(HoUrung,  n.  689). 

Boxbuigh's  description  of  the  leaves  applies  to  this  plant,  and  not  the 
smaller  species  U,  sderophylia ;  he  adds  that  it  is  a  native  of  the  Moluccas, 
where  the  smaller  form  probably  does  not  grow.  It  is  possible  that  the 
locality  is  erroneous,  but  in  the  cases  of  Naudea  glabra,  Nauclea  macro- 
phylla,  and  Naudea  undulata,  where  the  same  locality  is  given,  it  is 
correct  Wallich  (List,  n.  6106)  applied  both  names  U,  sderophylia  and 
U,  pediceliata  to  the  smaller  form,  and  he  calls  this  species  U,  gpedosa, 
Blume,  DeCandolle,  Korthals,  and  Miquel  used  Uncaria  pedicellaia  for 
this  form,  and  it  is  so  used  in  the  Leiden  Herbarium.  Sir  Joseph  Hooker, 
however,  applied  the  name  U.  sderophylia  to  this  species :  probably  he 
regarded  Wallich's  n.  6106  B  as  the  type  of  U.  pedicellata  j  there  is 
nothing  on  the  label  of  this  specimen  to  show  either  the  date  or  locality 
at  which  it  was  collected.  In  referring  Reetiaria  cordataj  Lour.,  to  this 
species  I  have  relied  upon  a  specimen  so  labelled  which  is  in  the  British 
Museum. 

In  whatever  way  the  group  to  which  these  plants  belong  is  subdivided 
into  species,  unusual  forms  would  still  be  found  which  would  be  difficult 
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to  deal  with ;  but,  so  far  as  I  can  judge  from  the  specimens  I  have  seen,  it 
would  be  very  often  possible  to  guess  the  part  of  Malaaia  from  which  a 
particular  specimen  came ;  that  is  to  say,  that  the  variations  are  to  a 
considerable  extent  correlated  with  localities.  I  think  it  clearer  to  keep 
U.  insignis  distinct  from  U.  pedicellata,  but  in  keeping  it  separate  I  do 
not  wish  to  assume  any  real  specific  limits.  The  points  to  be  especially 
noted  are  the  length  of  the  corollartube,  the  length  of  the  calyx-lobes 
and  of  the  fruit-capsules,  the  degree  of  hairiness  of  the  plant,  and  the  size 
and  shape  of  the  leaves. 

8.   UirCAKIA  IN8IGKIS,  DO. 

Hamuli  fuliginei,  aubglabri,  subacute  4-aDgulati.  Folia  120- 
135  mm.  lata,  longitudinis  cum  latitudine  ratione  14  :  10,  ovata, 
coriacea,  supra  glabra,  subtus  pubescentia,  nervis  10-11.  Petioli 
1-3  cm.  Pedunculi  6-7  cm.,  ferruginei,  pubescentes.  CoroUse 
tubus  18-20  mm.  Calycis  tubipars  inferior  4  mm.,  pars  superior 
6  mm. ;  lobi  2  mm.  Bracteol»  nullsB. — U,  itisignts,  DC.  Prod.  iv. 
348.  U.  Halli,  Korth.  Verb.  Nat.  Gescb.  Bot.  p.  165.  U.  scJero- 
pliylJa,  Hook.  f.  Fl.  Brit.  lod.  iii.  28.  Nauclea  rotundifoUa,  DC. 
Prod.  iv.  346.  If.  luzonienM,  D.  Dietr.  Syn.  PI.  i.  791. 
N,  HaenJceana,  Steud.  Nom.  ed.  2,  ii.  186. 

Malasia. — Borneo :  Banjarmassin  (Motley,  n.  869) ;  British  North 
Borneo  (Creagh).  Ins.  PhilippinsB :  Bohol  (Cuming,  n.  1811) ;  Luzon 
(Vidal,  nn.  370, 1466). 

This  ppecies  differs  from  U,  pedicellata  chiefiy  in  being  much  less 
pubescent  and  in  the  shorter  corolla.  The  typical  Philifpiue  form  has 
leaves  as  large  as  U,  pedicellata,  but  the  calyx-lobes  are  shorter  relatively 
to  the  calyx-tube.  U.  Halli  is  a  distinct  variety  with  smaller  leaves,  and 
with  the  calyx-lobes  half  the  length  of  the  upper  part  of  the  tube,  as  in 
U,  pedicellata.  I  have  not  seen  a  specimen  of  Nauclea  rotundifolia,  DC, 
but  from  the  description  it  seems  to  be  this  plant. 

4.  Uncabia  sclebophtlla,  Boxb, 

Ramuli  pubescentes ;  interuodia  6-8  cm.  Folia  6-8  cm.  lata, 
loDgitudiuis  cum  latitudine  ratione  17  :  10,  elliptica  vel  elliptico- 
ovata,  rarius  basi  cordata,  supra  glabra,  subtus  hirsuta,  nervis 
10-11.  Petioli  1  cm.  Stipulae  5  mm.  Pedunculi  steriles  15  mm., 
pedunculi  florif eri  6-9  cm .  Bracte®  4  mm.  Florum  pedicelli  1  cm . 
Coroll83  tubus  14  mm.,  extra  sericeus ;  lobi  3  mm.  Stylus  34  mm. 
Calycis  tubi  pars  inferior  3^  mm.,  pars  superior  5  mm. ; 
lobi  1^  mm.    Pedicelli  et  partes  inferiores  calycum  sspissime 
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castanei ;  partes  superiores  caljcum  sspissime  falvsa.  CapsulsB 
8»pe  14  mm.  BracteolsB  nuUae. — U.  aclerophylla,  Eoxb.  PI. 
Ind.  i.  520;  Miq.  Ann.  Mus.  Lugd.-Bat.  iv.  184;  Wall.  List, 
n.  6105  A.  U.  ferruginea,  DC.  Prod.  iv.  348 ;  Korth.  Verb. 
Nat.  Gesch.  164.  U.  pedicellata.  Hook.  f.  Fl.  Brit.  Ind.  iii.  28  ; 
Wall.  List,  n.  6105  b.  Nauclea  9clerophyllaj  Hunter,  in  Trans. 
Linn.  Soc.  ix.  223.    N.  ferruginea,  Blume,  Bijdr.  1013. 

Malasia.— Penang  (Phillips;  Curtis,  n.  1117;  Wallich,  6105a). 
Malacca  (Griffith;  Maingay,  nn.  1289,  1290).  Johore  (Cantley). 
Borneo  (Korthals).  Banjarmasein  (Motley,  n.  983).  Banca  (Kurz). 
Sumatra  (Kortbals).    Java  (De  Vriese ;  Zollinger,  n.  512). 

Both  this  plant  and  U,  pediceUata  grow  at  Penang,  and  it  seems 
impossible  to  be  certain  which  of  them  Dr.  Hunter  had  before  him  when 
he  described  his  Nauclea  schlerophylla,  but  his  description  agrees  better 
with  this  plant  than  with  the  other. 

5.  Uncabia  acida,  Bosel. 

Bamulorum  nodi  pubescentes,  internodia  3-6  cm.  subglabri. 
Folia  8  cm.  longa,  6  cm.  lata,  ovata,  obtuse  acuminata,  sub- 
coriacea,  glabra,  in  plantis  exsiccatis  umbrina,  nerris  4,  nervulis 
inconspicuis.  Petioli  15  mm.,  graciles,  sparse  pubescentes. 
StipiilsB  bilobatsB,  marginibus  pubescentibus.  Pedunculi  steriles 
arete  cnrvi;  pedunculi  floriferi  3  cm.,  supeme  graciles  pubes- 
centes. BractesB  orbiculares,  concavse.  CorollsB  tubus  7  mm., 
pubescens.  Stigma  2  mm.,  elongato-clavatum.  Calycis  tubus 
3  mm. ;  lobi  \  mm.,  suborbiculares.  Capsul®  pubescentes,  pedi- 
cellate. BracteolsB  null». —  U,  acida,  Eoxb.  Fl.  Lid.  i.  520. 
U,  ovalifolia,  Eoxb.  Fl.  Ind.  i.  519 ;  Hook,  f .  Fl.  Brit.  Ind.  iii.  30. 
Nauclea  acida.  Hunter,  in  Trans.  Linn.  Soc.  ix.  223.  N,  ovalifolia^ 
Spreng.  Syst.  iv.  Curse  Post.  80. 

India. — Mergui  (Griffith). 

Malasia. — Malacca  (Griffith ;  Cuming,  n.  2292).  Borneo  (Eorthals, 
Lowe) ;  Sarawak  (Haviland,  n.  913,  n.  916) ;  British  N.  Borneo  (Creagh) ; 
Banjarmassin  (Motley). 

Sumatra.    Java. 

Specimens  of  this  species  from  various  localities  frequently  have 
monstrous  flowers.  This  species  is  called  Uncarta  aeida  in  the  Leiden 
Herbarium,  and  U,  ovalifolia  in  the  Kew  Herbarium.  There  can  be 
little  doubt  that  both  names  are  equally  accurate,  on  the  whole  perhaps 
U,  acida  is  preferable.  There  is  no  specimen  of  this  plant  in  the 
Kew  Herbarium  fiK)m  Sumatra  or  Java.         ^  i 
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6.  Unoabia  OAVESCEiTB,  Korth, 

BAmuli  6  cm.,  ayellanei,  pubesoentes.  Folia  14  cm.  longa, 
75  mm.  lata,  elliptica,  acuminata,  coriacea,  glabra,  subtus  glauca, 
pubescentia,  neryis  6-8,  nervulis  transverais  conspicuis.  Petioli 
1-2  cm.,  pubcBcentes.  Pedunculi  steriles  12  mm.  Pedunculi 
floriferi  18-30  mm.,  pnbescentes,  superne  ferrugiaeL  Bracten 
8  mm.,  lanceolatiB.  Corollsa  tubus  9  mm.,  hirsutus.  Stigma 
2  mm., elongatum,  clavatum.  Calycis  tubus  3  mm.,  dense  hirsutus, 
ocbraceus,  brevissime  pedicellatus,  superne  intus  hirsutus  ; 
lobi  1  mm.,  ovati,  intus  glabri,  nigri.  CapsulsB  pedicellatiB. 
Bracteolae  nullie. — U,  canescens,  Korth.  Verb.  Nat.  Gescb.  172; 
Hook.  f.  Fl.  Brit.  Ind.  iii.  29. 

MAI.ASIA.— Penang  (Curtis,  n.  331).  Malacca  (Griffith).  Borneo: 
Labuan  (Lobb).    Sumatra  (Korthals). 

None  of  the  specimens  I  have  seen  have  stipules^  but  thej  are  probably 
bifid  because  the  stipulaceous  bracts  are  bifid. 

7.  Ukcabia  triweevis,  n.  sp. 
Tifpus  (Curtis,  n.  1247)  in  Serb.  Eew, 

Hamuli  glabri.  Folia  10  cm.  longa,  6  cm.  lata,  obovata,  obtuse 
acuminata,  in  petiolos  aliquanto  decurrentia,  coriacea,  glabra, 
nervis  3,  nervulis  transversis  numerosis.  Petioli  25  mm.,  graciles. 
StipulflB  integrsB.  Inflorescentia  racemosa.  Pedunculi  2  cm., 
infeme  compressi  glabri,  superne  ferruginei  pubescentea. 
BractesB  4  mm.,  integrsB.  Gapitulum  sine  coroilis  1  cm.  CorollsB 
tubus  5  mm.,  hirsutus.  Stigma  1  mm.  Galjcis  tubus  3  mm., 
Bubsessilis,  dense  hirsutus  ;  pars  superior  parte  inferiore  brevier, 
intus  glabra  castanea ;  lobi  breves,  obtusi.  Beceptaculum  hir- 
sutum.     Bracteolffi  nullsB. 

Pknano  (Curtis,  n.  1247). 

8.  UnCABIA.  CA.LOPHTLLA,  Korth. 

Eamuli  glabri.  Folia  10  cm.  looga,  7  cm.  lata,  ovata,  obtuse 
acuminata,  in  petiolos  aliquando  decurrentia,  coriacea,  glabra, 
nervis  4,  nervulis  transversis  numerosis.  Petioli  18  mm., 
graciles.  StipulsB  5  mm.,  obIong»,  pubescentes.  Calycis  lobi 
1  mm.,  obloagi.  CapsulsB  12  mm.,  hirsutie,  pedicellate. — Unearia 
calophylla,  Korth.  Verb.  Nat.  Gescb.  170. 

Borneo  (Korthals). 

9.  UnCABIA  JASMINI7L0BA,  SooJc.  f. 

Bamuli  subglabri,  castanei ;  intemodia  4  cm.  Folia  75  mm. 
longa,  45  mm.  lata,  ovata,  obtuse  acuminata,  coriacea,  glabra,  in 
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petiolos  aliquando  decurrentia,  nenris  7  gracilibus,  rubris,  nervulis 
transversis  niunerosis.  Fetioli  15  mm.,  graciles.  SiipulsB  5  mm., 
integrsB.  Pedunculi  steriles  1  cm.;  pedunculi  floriferi  3  cm. 
Capitulum  sine  coroUia  12  mm.  Corollas  tubus  9  mm.,  extra 
pubescens.  Floree  breviter  pedicellati.  Calycis  lobi  cum  tubo 
©quilongi.  CapsulaB  15  mm.  BracteolsB  nullcB. — U.  jasminijlora, 
Hook.  f.  PI.  Brit.  Ind.  iii.  32 ;  Wall.  List,  n.  6103  c,  f. 

Malasia. — Malacca  (Griffith;  Maingay,  nn.  1276,  1423).  Singapore 
(Anderson,  nn.  87^  108).    Borneo  :  Sarawak  (Haviland,  n.  2825) 

There  is  in  the  Kew  Herbarium  a  specimen  (Haviland;  p.  b,  n.  d.,  from 
Borneo)  which  probably  belongs  to  this  species ;  it  is  in  fruit  only,  and 
the  leaves  are  eUiptic  and  not  ovate. 

10.  TJncabia  Gambib,  Boxb, 

Intemodia  6  cm.  Eolia  1  dm.  longa,  55  mm.  lata,  ovata, 
obtuse  acuminata,  coriacea,  glabra,  nervia  6,  nervulis  transverdis 
parallelis.  Fetioli  8  mm.  Stipulse  6  mm.,  obtuse  lanceolate, 
integrae.  Peduuculi  floriferi  3  cm.  BractesB  5  mm.,  obtusae, 
breviter  pubescentea,  baai  subconnatae.  Capitula  sine  coroUis 
15  mm.  CoroUaB  tubus  1  cm.,  sparse  pubescens;  lobi  extra 
pubescentea.  Stigma  3  mm.,  oblongum.  Calyx  breviter  pedi- 
cellatuB,  pubescens,  lobis  obtuse  subtriangularibus.  Capsular 
18  mm.,  pedicellatad.  Bracteolae  nullae. — O,  Gambir,  Eoxb.  Hort. 
Beng.  86,  et  PL  Ind.  i.  517;  Korth.  Verb.  Nat.  Gesch.  t.  34; 
Hayne,  Arzn.  Gew.  x.  t.  3;  Hook.  f.  PJ.  Brit.  Ind.  iii.  31. 
Nauelea  Gambir,  Hunter,  in  Trans.  Linn.  Soc.  ix.  218,  t.  22 ; 
Pleming  in  Asiat.  Beaearcb.  xi.  187. 

Malasia. — Malacca  (Maingay,  n.  1474).  Singapore  (Lobb,  n.  58; 
Cuming,  n,  2403;  T.  Anderson,  n.  95;  Burbidge).  British  North 
Borneo  (Creagh).  Sumatra  (Cuming,  n.  2403).  Java  (Zollinger,  n.  133). 
— Often  cultivated. 

11.  Uncaeia  ptebopoda,  Miq. 

Intemodia  7-10  cm.  Polia  18  cm.  longa,  12  cm.  lata,  07ata, 
breviter  et  obtuse  acuminata,  basi  attenuata,  glabra,  coriacea, 
nervis  7-8,  nervulis  transversis  numerosis.  Petioli  15  mm.,  alati. 
StipulsB  1  cm.,  oblongaa,  apice  rotundatse,  coriacese,  glabras. 
Pedunculi  25  mm.,  iuferne  glabri,  superne  pubescentes.  BractesB 
6  mm.,  glabrse,  dusB  suborbiculares,  dusB  lineares.  Capitula  sine 
coroUis  15  mm.  CoroUffi  tubus  1  cm.,  extra  hirsutus ;  lobi 
extra  dense  viilosi,  intus  glahri.  Stigma  subcylindricum,  2^  mm. 
Calycis  tubi  pars  inferior  2  mm.,  scbsilis,  angulata,  hirsuta,  pars 
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superior  2  mm.,  latior,  pubescens ;  lobi  subtriangalares,  breyes, 
crassi,  obtusi.  Eeceptaculum  bireutum.  Gapsnl»  pedicellatie, 
2  cm.,  pubescentes.  BracteolsB  nullae. — U,  pieropoda^  Miq.  Fl. 
Ind.  Bat.  ii.  343;  Hook.  f.  PI.  Brit.  Ind.  iii.  29. 

Malasia. — Penang  (Phillips;  Curtis,  n.  882).  Malacca  (Maingaj). 
Borneo  (Barber,  n.  362) ;  Banjannaasin  (Motley,  n.  1184).  Sumatra 
(Diepenhorst) ;  Padang  (Beccari,  d.  670). 

New  Guinea.— Sogeri  Region  (Forbes,  n.  416). 

There  i«  in  the  Kew  Herbarium  a  specimen  (Forbes  416)  from  New 
Guinea  which  may  be  a  variety  of  this  species.  The  leaves  are  120  mm. 
long  and  86  mm.  broad,  the  petiole  16  mm.,  not  winged  in  the  lower 
part.    Peduncles  16  mm.    (Dorolla-tube  only  6  mm.    Stigma  only  1  mm. 

12.  Uncaeia  dabtoueuea,  Korth. 

Bamuli  glabri;  intemodia  4  cm.  Folia  11  cm.  longa,  5  cm. 
lata,  ovata  vel  elliptico-ovata,  obtuse  acuminata,  basi  in  petiolos 
aliquando  decurrentia,  nervis  4-6  subtus  hirsutis.  Petioli 
2  cm.  Stipulae  1  cm.,  integr®,  glabrse.  Pedunculi  steriles 
15  mm. ;  pedunculi  floriferi  2  cm.  BractesB  4  mm.,  lineares  vel 
oblongSB.  Capitula  sine  corollis  9  mm.  CorollsB  tubus  7  mm., 
extra  pubescens.  Stigma  2  mm.  Flores  subsessiles.  Calycis 
tubus  3  mm.,  ferrugineus,  hirsutus ;  pars  inferior  ovoidea,  pars 
superior  subcupularis ;  lobi  ovoidei,  intus  glabri  castanei.  Cap- 
8ul»  angustaB. — U.  dasyoneura,  Korth.  Ver.  Nat.  Oesch.  169; 
Hook,  f .  Fl.  Brit.  Ind.  iii.  81.  U.  Oamhir,  Thwaites,  Enum.  PI. 
Zeyl.  138.  U.  elliptica,  E.  Br.  in  Wall.  List,  n.  6104  a,  b 
partim.  U.  acida,  Kew  Distrib.  no.  827/2  (ex  Fl.  Brit.  Ind. 
iii.  31).     U.  hrevispina,  no.  2756  loc.  cit. 

Var.  (1).  Folia  ovata,  4-5-nervii,  basi  subdecurrentia ;  petioli 
2  cm.,  pedunculis  sequilongi.  Calycis  tubi  pars  superior  sparse 
hirsuta. — Malay  Peninsula,  Sumatra. 

Var.  (2).  Folia  subelliptica,  5-6-nervia,  basi  subdecurrentia ; 
petioli  2  cm.,  pedunculis  aequilongi.  Calycis  tubi  pars  superior 
sparse  hirsuta. — Malay  Peninsula. 

Var.  (3)  ThwaiiesiL  Folia  subelliptica,  6-nervia.  Petioli 
15  mm.  Pedunculi  30  mm.  Corollse  tubus  8  mm.  Calycis 
tubus  extra  dense  ferrugineo-tomentosus. — Ceylon. 

India.— Ceylon  (WalJier,  n.  73;  Mackenzie;  Gardner,  n.  1212; 
Thwaites,  n.  1661). 

Malasia.— Penansr  (Curtis,  n.  1070 ;  Phillips)  ;  Malacca  (Griffith, 
Maingay).    Singapore  (Lobb).    Sumatra  (Korthals). 
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13.  TTnCABIA  ATTENlTATi.,  Korth. 

Samuli  ferrugmei,  pubescentes.  Eolia  12  cm.  longa,  7  cm. 
lata,  elliptica,  obtuse  acuminata,  coriacea,  supra  glabra,  subtus 
subglauca  Tel  ferruginea,  pubescentia  vel  hirduta,  maxime 
yariabilia,  nervis  6,  nervulis  tranByersis  prominentibus.  Petioli 
1  cm.,  complanati,  hirsuti.  Stipule  12  cm.  longse,  8  cm.  latsB, 
oyato-oblongsB.  Pedunculi  25  mm.,  dense  pubescentes.  Bractese 
4  mm.,  basi  connatsB,  hirsuts.  CorollsB  tubus  1  cm.,  eztus 
birsutus.  Stigma  8  mm.  Caljcis  tubus  4  mm.,  ferrugineus, 
dense  birsutus;  pars  superior  parte  inferiore  longior;  lobi 
breyes.  Eiores  subpedicellati.  Capsula  2  cm.,  longe  pedicellata. 
BracteolsB  nullce. —  U,  attenuata,  Korth.  Verb.  Nat.  Gescb.  Bot. 
170 ;  Hook.  f.  Fl.  Brit.  lad.  iii.  29.  U.  scUrophylla,  Deless.  Ic. 
Select,  iii.  t.  81. 

Malasia. — ^PexiaDg  (Phillips).  Borneo  (Teysmann,  n.  11289).  British 
N.  Borneo  (Oreagh).  Sumatra  (Korthals).  Padang  (Beccari,  n.  621). 
Java  (?  ex  Herb.  Horsfield). 

In  the  Kew  Herbarium  is  a  sheet  with  label  ''Herb.  Horsiield: 
Uncaria  ferreaj  Java.*'  On  it  is  mounted  a  bit  of  U.ferreay  a  bit  of 
U.  glabrata^  and  a  bit  of  a  variety  of  U,  attentioUif  less  robust  than 
usual,  leaves  less  coriaceous,  the  branchlet  and  surface  of  the  leaf  beneath 
being  only  slightly  canescent  It  is  very  probable  that  this  piece  of 
U,  attenuata  is  really  Javan. 

14.   TJlTCAEIA.  OTATA,  Sook.f. 

Tffpus  in  Serb.  WalL 

Bamuli  avellanei,  glabri ;  intemodia  6  cm.  Folia  13  cm.  longa, 
55  mm.  lata,  oblonga,  obtuse  acuminata,  basi  subcordata,  coriacea, 
subtus  breviter,  pubescentia,  nervis  8-10,  nervulis  transversis 
conspicuis  non  prominentibus.  Petioli  1  cm.  Peduuculi  5  cm. 
CoroUsB  tubus  9  mm.,  pubescens;  lobi  villosi.  Calycis  tubi 
pubescentis,  pars  superior  2  mm. ;  lobi  1  mm.,  obtuse  triangu- 
lares. Beceptaculum  hirsutum.  BracteolsB  nullss. — Uncaria 
ovata.  Hook.  f.  Fl.  Brit.  Ind.  iii.  29;  E.  Br.  in  Wall.  List, 
nn.  6103,  6107,  6112,  in  parte. 

Malasia. — MalpiDs  (Wallich).  Borneo  :  Sungei  Landak  (Teysmann^ 
n.  11288).    British  N.  Borneo  (Creagh). 

The  specimens  ^m  the  Malay  Peninsula  that  I  have  seen  generally 
have  8  pairs  of  nerves  to  the  leaves.  The  Bomean  specimen  was  collected 
by  Governor  Creagh ;  it  is  in  young  fruit,  the  leaves  have  10  pairs  of 
nerves. 

q2 
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15.  XJnoabia  bobkeensis,  n.  sp. 

Typua  {Creagh  n.  ?)  in  Rerh,  Kevo. 

Hamuli  ferrugineo-tomentoBi ;  intemodia  8  cm.  Folia  13  cm. 
longa,  8  cm.  lata,  ovata,  acuta,  coriacea,  nervis  7-8,  nervulis 
transyersis  prominentibus.  Petioli  12  mm.  Nervi,  nervuli 
et  petiolad  ferrugineo-tomentosi.  Pedunculi  4  cm.,  ferrugineo- 
tomentofii.  Capsul®  pedicellatsB,  ferrugineo-tomentosffi.  Caljcis 
tubi  pars  superior  8  mm.,  tubulosa ;  lobi  1  mm.,  lineareSf  erecti. 

BoBNSo. — Sandakan  (Creagh). 

The  specimens  from  which  this  description  is  taken  are  in  yomig  fruit 
They  were  collected  by  Governor  Creagh ;  the  mid-rib  of  the  leaves  is 
thick  quite  to  the  apex  of  the  leaf,  and  is  even  excurrent.  Two  raised 
lines  pass  down  on  either  side  of  each  internode  from  the  bases  of  the 
leaves.  In  the  marked  prominence  of  the  veins  below  the  leaf,  and  the 
dense  ferruginous  tomentum,  the  species  seems  to  approach  U,  tctero^ 
phyUa\  but  I  expect  that,  when  specimens  with  stipules  and  flowers  are 
obtained,  it  will  be  found  to  be  allied  to  U,  attenuata, 

16.  TJncabia  macbofhtlla,  WaJL 

Intemodia  95  mm.,  sparse  hirsuti.  Folia  16  em.  looga, 
8  cm.  lata,  elliptica,  abrupte  obtuse  acuminata,  coriacea,  supra 
glabra,  subtus  hirsuta,  nervis  8,  nervulis  transversis  promin- 
entibus. Petioli  8  mm.  Stipul®  8  mm.,  bifida,  lobis  lanceolatis. 
Pedunculi  steriles  15  mm. ;  pedunculi  floriferi  6  cm.,  graciles. 
Capitula  sine  corollis  18  mm.  Coroll»  tubus  15  mm.,  hirsutus  ; 
lobi  extra  pubesceutes.  Stigma  1\  mm.  Calycis  tubus  3  mm., 
ochraceus,  pubescens ;  lobi  3  mm.,  lineares,  lobis  secundariis. 
Capsulffi  15  mm.  Eeceptaculum  breviter  hirsutum.  Bracteol® 
nuUae. — U,  macrophylla,  Wall,  in  Boxb.  Fl.  Ind.  (ed.  Carey  et 
Wall.)  ii.  132 ;  Hook.  f.  Fl.  Brit.  Ind.  iii.  32.  U,  sessilifoliay 
Boxb.  MS.  ea;  Hook,  f.,  L  c. 

N.E.  India.— Bhotan  (Griffith,  n.  2123).  Assam  (Griffith).  Khasia: 
Churra  (Hooker  f.  et  T.  Thomson).  Silhet  (Wallich,n.  6107;  Clarke, 
n.  18435).    Cachar  (Eeenan).    Manipur  (Clarke,  n.  42580). 

17.  Uncaeia  velutika,  Hav. 

Typi  {Cuming,  n.  503). 

Intemodia  45  mm.,  umbrina,  puberula.  Folia  11  cm.  longa, 
6  cm.  lata,  elliptico-oblonga,  obtuse  acuminata,  supra  glabra, 
subtus  sparse  canescentia,  nervis  8,  nervulis  transversis  non 
prominentibus.  Petioli  8  mm.,  pubescentes.  Stipulae  8  mm., 
bifidae,  lobis  oblongis.  Pedunculi  steriles  2  cm.;  pedunculi 
floriferi    4    cm.,    graciles.      Bractess   subovatae,  basi  connatSB. 


Digitized  by  VjOOQIC 


HB.  a.  D.  HATILAITD  :    BEYISION  OF  THE  NAF0LEE2B.         85 

CorollsB  tubus  7  mm.,  pubescens.  Galjcis  tubus  pallide  bir- 
sutus ;  lobi  2  mm.,  lineares,  superne  latiores.  Capsulso  9  mm. , 
pedicellis  18  mm.  Bracteoks  nulUd. — Nauclea  canescens,  DC. 
Prod.  iv.  346. 

Ins.  Philippin-«. — ^Luzon  (Coming,  nn.  1470, 1603 ;  Vidal,  n.  2952). 

I  have  not  seen  the  type  specimen  of  Naudea  caneacens,  DC,  but  from 
the  description  it  appears  to  be  this  species. 

18.  Uncabia  laitosa,  Wall. 

Hamuli  subteretes,  sparse  hirsuti,  castaaei.  Folia  9  cm. 
longa,  45  mm.  lata,  elliptico-Ianceolata,  acuminata,  supra  sub- 
glabra,  subtus  sparse  ferrugineo-hirsuta,  nervis  7.  Fetioli 
8  mm.  Stipul»  5  mm.,  bipartite.  Fedunculi  steriles  1  cm. ; 
peduDculi  floriferi  2  cm.,  sparse  birsuti.  Elores  pedicellati* 
Corollas  tubus  1  cm.,  lobi  subglabri.  Galjcis  tubi  subglabri, 
pars  superior  brevissima;  lobi  2  mm.,  lineares,  obtusi,  extra 
sparse  birsuti.  Capsulsa  longe  pedicellate.  Bracteol»  nuUso. — 
U.  lanosa,  Wall,  in  Eoxb.  Fl.  Ind.  (ed.  Carey  et  Wall.)  ii.  131 ; 
Hook.  f.  Fl.  Brit.  Ind.  iii.  33.  Naitclea  lanosa^  Poir.  Encjcl. 
Suppl.  iv.  64.     N,  setigera^  Blume,  Bijdr.  1013. 

Pbnano  (Wallich,  n.  6110 ;  Curtis,  n.  917 ;  Phillips). 

19.  TJncabia  glabbata,  2>(7. 

Folia  8  cm.  longa,  35  mm.  lata,  ovata,  longe  acuminata,  sub- 
glabra,  nervis  6  subtus  sparsissime  birsutis  ferrugineis.  Petioli 
5  mm.  Stipulflo  7  mm.,  bilobat®,  lobi  ovati.  Fedunculi  3  cm., 
glabri.  Bracteso  6  mm.,  late,  lobatse.  Flores  subsessiles. 
Capitulum  sine  corollis  12  mm.  Corolle  tubus  13  mm.,  glaber ; 
lobi  extra  leviter  pubescentes.  Stigma  1  mm.,  suboYoideum. 
Calyx  densissime  hirsutus;  lobis  2  mm.  ]inearibus,  obtusis. 
intuB  Bubglabris,  lobis  secundariis  parvis.  CapsulsB  pediceljatso, 
sparse  birsutae.  Bracteole  null©. — U.  glahrata,  DC.  Prod.  iv. 
348.     U.  Lobhii,  Hook.  f.  Fl.  Brit.  Ind.  iii.  33. 

Malasia. — Singapore  (Lobb).  Borneo :  Sarawak  (Beccari,  nn.  29, 
545 }  HuUett,  n.  291 ;  Haviland,  n.  960) ;  Sandakan  (Creagh).  Sumatra 
(Korthals).    Java  (Zollinger,  O.  Kuntze). 

Plants  occur  iu  the  Philippine  Islands  which  could  not  be  distinguished 
firom  U.  glabrata,  but  they  seem  to  graduate  into  U,  setiloba, 

20.  Unoabia  setiloba,  BentTi. 

Tgpus  (Barclay  n.  ?)  in  Herb.  Kew. 

Bamuli  sparse  birsuti.    Folia  9  cm.  longa,  45  mm.  lata,  ellip- 
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tico-lanceolata,  acuminata,  subglabra,  neiris  7  subtus  Bparsissime 
ferrugiueo-hirsuta.  Petioli  5  mm.  Stipulae  6  mm.,  bilobata. 
PeduDCuli  steriles  1  cm. ;  pedunculi  floriferi  3  cm.,  sparse  birsuti. 
Bracte»  6  mm.  Capitula  sine  corollis  16  mm.  CorollsB  tubus 
12  mm.,  glaber ;  lobi  extra  pubescentes.  Flores  breviter  pedi- 
cellati.  Calyx  dense  birsutus;  lobi  2^  mm.,  lineares,  apice 
filiformes,  lobis  secundariis  parvis.  BracteolsB  nullae. — U,  seti- 
loha,  Benth.  in  Hook.  London  Joum.  Bot.  ii.  (1843)  223. 
U.florida,  Vidal,  Phan.  Cum.  Pbil.  176. 

Malasia. — Amboina  (Barclay).  Ins.  Philippinsd:  Luzon  (Cuming, 
nn.  862  898, 1504 ;  Vidal,  nn.  799,  2949). 

21.   UWCABTA  HOOEEBI,  Vtdah 

Typw  in  Herb.  Kevo. 

Bamuli  birsuti ;  internodia  7  cm.  Eolia  10  cm.  longa,  5  cm. 
lata,  elliptico-lanceolata,  obtuse  acuminata,  basi  ssBpe  subcordata, 
submembranacea,  birsuta,  nereis  7.  Petioli  6  mm.  Stipularum 
lobi  acuti.  Pedunculi  steriles  uncinati ;  pedunculi  floriferi 
6  cm.,  birsuti,  pilis  albis  et  ferrugineis  intermixtis.  Bracteae  5, 
laciniis  lineari-lanceolatis.  CorollsB  tubus  13  mm.  Elores  pedi- 
cellati;  pedicelli  ssBpe  in  fascicules  coaliti.  Capitula  sine 
corollis  18  mm.  Calyx  dense  birsutus,  lobis  filiformibus,  3  mm., 
lobis  secundariis  1  mm.  Capsuls  birsut®.  Beceptaculum  pro- 
ventu  fissum.  BracteolsB  null». — U.  Hookeri,  Vidal,  PI.  Vase. 
Pilip.  p.  149.  U.ferrea,  P.  Villar,  in  Blanco,  PI.  Philipp.  ed.  8, 
Nov.  App.  105.  8abicea  Perrottetii,  A.  Eicb.  in  M6m.  8oc.  Hist. 
Nat.  V.  228.  Ourouparia  Ferrottetii,  Baiil.  in  Bull.  Soc.  Linn. 
Paris,  i.  (1879)  227. 

Malasia. — Borneo :  Saribas  (Haviland,  n.  1561).  Ins.  Philippinss  : 
Luzon  (Cuming,  nn.  619, 1128;  Vidal,  nn.  1469,  2967). 

This  species  passes  into  U,  ferrea^  and  probably  also  into  TJ,  appen-- 
diculata,  which  it  even  more  closely  resembles.  The  bracts  and  stipules 
are  narrower  than  in  U,  ferrea,  the  leaves  are  larger  and  more  mem- 
branous, the  hairs  aie  longer,  fewer  and  paler ;  but  the  most  character- 
istio  difference  is  the  way  in  which  the  pedicels  cohere  in  bundles  and 
the  receptacle  splits  up  in  fruit.  This  splitting  up  of  the  receptacle  is 
also  weU  seen  in  some  species  with  sessile  fruits.  Both  this  species  and 
U,  appendiculata  have  veiy  marked  tufts  of  pale  hairs  on  the  under 
surface  of  the  leaves. 

Plate  4.-13.  Inflorescence,  nat.  size.  14.  Calyx  and  section  of  ovary,  enlarged. 
15.  Stigma.    16.  Emit,  nat.  size.    17.  Fruit,  enlarged.    18.  Seed. 
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22.  Uncabia  app ekdicttlata,  Benth. 
Ttfpus  {Rinds  n.  ?)  in  Rerh.  Kew. 

Bamuli  graciles,  sparsim  ferrugineo-hirsuti,  Polia  12  cm. 
longa,  9  cm.  lata,  elliptica  vel  ovata,  longe  acuminata,  submem- 
branace%  sparse  ferrugineo-hirsuta,  nervis  7-8.  Petioli  5  mm. 
Stipulffi  8  mm.  longsB,  5  mm.  latsD,  bilobatsB,  sparse  hirsuiaB,  lobis 
lanceolatis.  Pedunculi  steriles,  graciles,  12  mm.,  imcinati ; 
pedonculi  florif eri  25  mm.,  f errugineo-hirsuti.  Bractesd  8  mm . 
Corollffi  tubi  13  mm.,  glabri.  Stigma  1^  mm.,  clayatum.  Ca- 
pitula  sine  corollis  18  mm.  Floras  pedicellati.  Calycis  tubi 
pars  inferior  loDge  hirsuta,  pars  superior  subglabra;  lobi  4mm., 
inferne  lanceolati,  superne  filiformes,  longi  hirsuti.  Pedicelli 
BSBpe  in  fasciculos  coaliti.  BracteolaB  nullsB. — TT.  appendiculata^ 
Benth.  in  Hook.  Lond.  Journ.  Bot.  ii.  222.  Ourouparia  ferrea^ 
K.  Schum.  in  Fl.  K.  Wilbelms-land,  p.  128. 

New  Guinea  (Hinds ;  Hellwig,  n.  484 ;  HoUrung,  n.  629).  Solomon 
Isles  (Wharton). 

Austbalia.— Queensland :  Mulgrave  Eiver  (Bailey). 

23.  TJncabia  febbea,  BG. 

Bamuli  subteretes,  ferrugineo-hirsuti.  Folia  10  cm.  longa, 
5  cm.  lata,  ovata,  acuminata,  basi  subcordata,  supra  sparse 
hirsuta,  subtus  ferrugineo-hirsuta,  nervis  8.  Petioli  4  mm. 
Stipulffi  1  cm.  longSB,  1  cm.  latse,  bipartitae.  Pedunculi  steriles 
14  mm. ;  pedunculi  florif  eri  3  cm.,  dense  ferrugineo-tomentosi. 
BractesB  1  cm.,  bilobatte.  Flo  ires  breviter  pedicellati.  Capitula 
sine  corollis  2  cm.  CorollsB  tubus  13  mm. ;  lobi  extra  puberuli. 
Calyx  denae  hirsutus ;  lobi  filiformes,  8  mm.,  lobi  secundarii 
I  mm.  Capsuls  sparse  birsutae.  Bracteolse  nuUcB. —  U.ferrea^ 
DC.  Prod.  iv.  348;  Hook.  f.  FL  Brit.  Ind.  iii.  33.  U,  Rors- 
fieldianuy  Miq.  Fl.  Ind.  Bat.  ii.  151.  Nauclea  ferrea,  Blume, 
Bijdr.  1014. 

India.— Tenasserim  (Heifer).    Mergui  (Griffith,  n.  849). 

Malasia. — Perak  (Curtis,  n.  1306).  Malacca  (Maingay,  n.  1450). 
Borneo  :  Sarawak  (Haviland) ;  Eiau  (Burbidge)  ;  Tanjong  Batu 
(Creagh).  Sumatra  (Marsden).  Java  (Lobb ;  Zollinger,  nn.  751,  3718 ; 
Herb.  Horsfield). 

24.  UirCABiA  EoxBUBOHiANA,  Kovth, 

Bamuli  subteretes,  breviter  hirsuti.  Folia  6  cm.  longa,  3  cm. 
lata,  oYato-lanceolata,  longe  acuminata,  coriacea,  supra  scabrido- 
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hirsuta,  subtus  longe  hirauta,  nervis  5-6.  Petioli  3  mm.  Stipul» 
6  ram.,  extra  sparse  hirsutsB,  bilobatse,  lobis  ovatis.  Pedunculi 
steriles  graciles,  12  mra.,  uneinati ;  pedunculi  floriferi  2  cm. 
BracteaB  4  mm. ;  lacinise  lanceolatfld.  Capitula  sine  coroUis  8  mm. 
Corolla  7  mm.,  glabra.  Calycis  tubus  brevis  pilosus;  pare 
superior  intus  ionge  pilosa;  lobi  1|  mm.,  lineari-lanceolati, 
marginibus  hirsutis,  lobis  accessoriis  parvis.  Capsulss  sessiles. 
fieceptaculum  hirsutum.  BracteolaB  filifor mes. — U.  Boxburghiana^ 
Korth.  Verb.  Nat.  Qescb.  Bot.  172;  Hook.  f.  PI.  Brit.  Ind. 
iii.  32. 

Malabia.— Malacca  (Maingay,  n.  1686).  Singapore  (T.  Anderson, 
n.  106).    Sumatra  (Korthak). 

25.  Uncahta  pilosa,  Boxh, 

Kamuli  fulvo-pubescentes ;  intemodia  7  cm.  Folia  13  cm. 
longa,  65  mm.  lata,  elliptico-lanceolata,  longe  acuminata,  sub- 
membranacea,  supra  sparse  birsuta,  subtus  longe  birsuta,  nervis  9. 
Petioli  6  mm.,  ochraceo-pubescentes.  Stipul»  8  mm.,  lobat», 
lobis  acutis.  Pedunculi  steriles  arete  curvati ;  pedunculi  floriferi 
4  cm.,  fulvo-pubescentes.  Bractese  5  mm.,  dusB  stipulacesB  bi- 
lobatse,  lobis  iinearibus.  Capitula  sine  corollis  11  mm.  CoroUsd 
tubus  1  cm.,  sparse  birsutus ;  lobi  extra  pubescentes.  Stigma 
2  mm.  Calycis  tubi  longe  hirsuti ;  lobi  2  mm.,  lineares,  extra 
pubescentes,  supeme  latiores.  Capsulsn  8  mm.,  sessiles.  Ee- 
ceptaculum  den^e  hirv^^utum.  BracteolsB  spatbulato-filiformes. — 
U,  pilosa,  Roxb.  Fl.  Ind.  i.  520;  Hook.  f.  Fl.  Brit.  Ind.  iii.  82. 
Nauclea  scandens.  Smith,  in  Bees's  Cyclop,  xxiv.  n.  9. 

India.  —  Kumaon  (alt.  2500  ft.,  Stracbey).  Gringoleehath  (alt. 
2500  ft,  Madden).  Himalaya  (alt.  2000  ft.,  Edgeworth).  Sikkim 
(alt.  2500  ft,  Hooker  f.) ;  Darjeeling  (Clarke,  alt.  8000  ft  n.  26678, 
alt.  5000  ft.  n.  26961) ;  Chittagong  (alt.  0-1000  ft.,  Hooker  f.  & 
Thomson).  Khasia  (alt  3000  ft.,  Hooker  f.  &  Thomson).  Garoo  Hills 
(alt.  4000  ft.,  Clarke,  n.  43105).  Assam  (Masters).  N.W.  Burmah 
(Griffith). 

This  and  the  next  two  species  are  very  similar  to  the  Malayan  U.ferrea 
and  its  allies,  but  diifer  from  them  in  the  presence  of  bracteoles  and  in 
the  sessile  capsules. 

20.  Ukca.bia  hthsuta,  n.  sp. 
2]/pu8  (Ford)  in  Herb.  Kew, 

Eauiuli  sparsim  hirsuti.  Folia  10  cm.  longa,  5  cm.  lata,  oyato- 
lanceolata,  acuminata,  coriacea,  supra  nitida  in  nenris  hirsuta' 
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subtus  longe  hirauta,  nerviB  9-11  femigineis.  Petioli  5  mm. 
Stipulffi  6  mm.,  bilobatsB,  marginibus  birsutis.  Fedunculi  4  cm., 
birauti.    Bracte»  5  mm.,  basi  connats.     Capitula  sine  corollis 

2  cm.  CorollflD  tubus  1  cm.,  superne  pubescens ;  lobi  extra 
birsuti.  Stylus  16  mm.;  stigma  2 J  mm.  Calycis  tubi  pars 
superior  2  mm.,  angusta;  lobi  2  mm.,  lineari-lanceolati,  denei 
birsuti,  superne  angustiores.  BracteolsB  6  mm.,  spathulato-fili- 
formes,  superne  hirsutae. 

China.— Lautao  Islands  (Ford). 

27.  TJncaeia  tonkinensis,  n.  sp. 
Ihfpus  (Balansa^  n.  635)  in  Herb,  Keio. 

Internodia  5  cm.,  pubescentes.  Polia  9  cm.  longa,  45  mm.  lata, 
elliptica,  acuminata,  submembranacea,  nervis  8,  supra  et  infra 
sparse  pubescentia.  Petioli  5  mm.  Stipulss  5  mm.,  bipartite^  ; 
lobi  lineares  acuti.   Fedunculi  steriles  12  mm. ;  pedunculi  floriferi 

4  cm.     BractesB  3  mm.     Caljcis  lobi  1  mm.,  lineares.     Capsubs 

5  mm. 

Tonkin  (Balansa,  n.  685). 

The  specimen  from  which  the  description  is  taken  has  young  buds  and 
firuit  but  no  flowers. 

Plate  4.— 19.  Bracteole.    20.  Fruit. 

28.  TJncaeia  sinensis,  Sav, 

Typu8  {Henry y  n.  4501  A)  in  Serb,  Kew, 

IRaonuli  subteretes ;  internodia  75  mm.  Folia  135  mm.  longa, 
75  mm.  lata,  oyata  vel  ovato-lanceolata,  acuminata,  membranacea, 
glabra,  nervis  8.  Petioli  1  cm.  Stipuls  5  mm.  longsB,  8  mm. 
lat®,  integrsB,  basi  auriculatsB.  Pedunculi  steriles  15  mm.,  com- 
planati,  recurvi ;  pedunculi  floriferi   6  cm.,  graciles.     Bracte» 

3  mm.,  basi  sepe  connate.  Capitula  sine  corollis  11  mm. 
Corollas  tubus  8  mm.,  glaber ;  lobi  1  mm.,  lineares,  lobis  secun- 
dariis  s»pe  additis.  B.eceptaculum  hirsutum.  Bracteol®  spatbu- 
lato-filiformes. — Nauclea  sinensis^  Oliver,  in  Hook.  Ic.  PI.  1. 1956. 

China. — Ichang  (Henry,  n.  4501). 

29.  Fncabia  bhtnchophtlla,  Mig^. 

Internodia  45  mm.  Folia  9  cm.  longa,  4  cm.  lata,  elliptica, 
acuminata,  basi  attenuata,  glabra,  nervis  5-6.  Petioli  12  mm. 
StipulsB  4  mm.,  bilobat®,  lobis  filiformibus.  Pedunculi  steriles 
12  mm.,  complanati ;  pedunculi  floriferi  35  mm.,  graciles. 
BractesB  4  mm.,  angustsB.  Capitula  sine  corollis  6  mm.  Co- 
rollsB  tubus  7  mm.,  glaber.    Stigma  2  mm.    Calycis  tubus  hir- 
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sutus ;  lobi  1  mm.,  oblongi.    Capsul®  4  mm.,  sessiles.    Bracteol® 
spathulato-lineares. — Uncaria  (Hauelea?)   rhynehophylla^  Miq. 
Ann.  Mus.  Lugd.-Bat.  iii.  1U8. 
Japan. — (Mazimowicz,  Siebold). 

80.  Uncabia  homomalla,  Miq. 

Samuli  avellanei,  pubescentes ;  intemodia  3  cm.  Folia  8  cm. 
loDga,  86  mm.  lata,  elliptico-lanceolata,  longe  acumiData,  sub- 
coriacea,  supra  glabra,  subtuB  sparse  hirsuta;  nervis  8,  supra 
depressis,  subtus  prominentibus  fulvis,  tribus  infimis  approxi- 
matis,  divergentibus,  neryulis    transversis    parallelis.      Fetioli 

4  mm.,  hirsuti.  Stipulffi  4  mm.,  bifids,  lobis  linearibus  hirsutis. 
Pedunculi  steriles  1  cm.,  compress! ;  pedunculi  floriferi  graciles, 
pubescentes.     Bractese  2  mm.,  parvsB.     Capitula  sine  corollis 

5  mm.  Corollaa  tubus  6  mm.,  sparse  hirsutus.  Stigma  2  mm. 
Calycis  tubus  1  mm.,  birsutus ;  lobi  breves,  ovati.  Eeceptaculum 
hirsutum.  Bracteolas  spathulato-filiformes. — U.homotnalla^  Miq. 
PL  Ind.  Bat.  ii.  343  ;  Hook.  f.  PI.  Brit.  Ind.  iii.  30.  U.  pilosa, 
Wall.  List,  n.  6108  c. 

N.E.  India.— Jyntea  Hills  (Wallich,  n.  6108  c). 
Malasia. — Sumatra  (Teysmann). 

31.  Uncabia  l^vigata,  Hook.f. 

Bamuli  sparsim  hirsuti ;  intemodia  4  cm.     Polia  10  cm.  longa, 

5  cm.  lata,  eiiiptica,  acuminata,   subglabra,  nervis  6.     Fetioii 

6  mm.  Pedunculi  steriles  12  mm. ;  pedunculi  floriferi  5  cm. 
Bracteffi  parysB,  connatsB.  Capitula  sine  corollis  9  mm.  Corollffi 
tubus  8  mm.,  glaber.  Calycis  tubi  pars  inferior  compresso- 
anguiata,  pars  superior  dilatata  intus  glabra  yinosa,  limbo  sub- 
integro.  CapsulsB  8  mm.,  sessiles.  Keceptaculum  dense  hirsutum. 
Bracteolffi  spathulato-lineares. — 27.  lavigata.  Hook.  f.  PL  Brit. 
Ind.  iii.  30;  WaU.  List,  n.  6111. 

India.— Khasia  (Lemann,  n.  297 ;  Griffith,  alt.  1000  ft. ;  Clarke, 
n.  46023).  Manipur  (alt.  6000  ft..  Watt,  n.  7296).  Tenasserim 
(Palconerj. 

32.  XJirCABIA  BESSILIFBVCTUS,  Boxb. 

Intemodia  5  cm.,  subglabri ;  nodi  hirsuti.  Polia  11  cm.  longa, 
6  cm.  lata,  elliptico-obovata,  abrupte  obtuse  acuminata,  coriacea, 
glabra,  subtus  glauca,  nerris  5.  Petioli  6  mm.  Stipule  7  mm., 
bifid 8B,  lobis  linearibus.  Pedunculi  steriles  complanati ;  pedunculi 
floriferi  5  cm.,  sffipe  ramosi.  Capitula  sine  corollis  8  mm. 
Corollffi  tubus  8  mm.,  glaber;  lobi  intus  pilosi.  Caljcis  tubi 
pars  inferior  hirsuta,  pars  superior  cupularis  extra  hirsuta  intus 
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glabra,  rinosa;  lobi  breves  obtusi.  CapsulsD  11  mm.,  Bessiles. 
Beceptaculum  hirsutum.  BracteolaB  spathulato-filiformes. — N, 
seuilifruetus,  Eoxb.  Fl.  Ind.  i.  520;  Hook.  f.  Fl.  Brit.  Ind. 
iii.  80.  Nauclea  icandent^  Boxb.  MSS.»  Ic.  Ined.  no.  1218  ia 
Herb.  Kew. 

India.— Nepal  (Scully).  Sikkim  (alt.  2600  ft.,  Hooker  f.).  Silhet 
(Hooker  f.  &  Thomson).  Bhotan  (GriffitVn.  2124,  alt.  2000  ft. ;  Clarke, 
nn.  26441,  27980).  Cachar  (Keenan).  Assam  (Griiiith,  Jenkins). 
Cbittagong  (Hooker  f.  &  T.  Thomson). 

S.E.  AsLA.— Tonquin  (Balansa,  n.  2677). 

83.  TJnOABIA.  TOMEITTOSA,  BO. 

Samuli  oliTacei ;  nodi  pnbescentes  ;  intemodia  6  cm.,  sub- 
glabri.  Folia  12  cm.  longa,  65  mm.  lata,  ovata  vel  elliptica, 
breviter  acuminata,  coriacea,  supra  glabra,  subtus  glauca  in 
nervis  ferrugineo-hirsuta,  nervis  10,  nervulis  transversis  pa- 
rallelis.  Petioli  14  mm.  StipulsB  8  mm.,  integraa,  obtusae, 
castanese,  subpersistentes.  Pedunculi  steriles  1  cm.,  spinosi; 
pedunculi  floriferi  seepe  tematim  ramosi.  Capitula  sine  coroUis 
7  mm.  CorollsB  tubua  5  mm.,  extra  tomentosus.  Stigma  1  mm., 
oToideo-clayatum.  Calycis  ferrugineo-toraentosi}  tubi  pars  su- 
perior cupularis;  lobi  breves  obtusi.  BracteolsB  fiiiformie. — 
U,  totnentosa,  DC.  Prod.  iv.  849.  U,  surinufnensit,  Miq.  in 
liinniea,  xix.  129.  Nauclea  aculeata,  H.  B.  K.  Nov.  Qen,  et  Sp. 
iii.  882.  N,  tomentoia,  Willd.  in  £oem.  et  Schult.  Sjst.  v.  221. 
N.  Chinchanaj  DC.  Prod.  iv.  847.  2i.  polycephalaj  A.  Kch.  iyi 
M6m.  Soc.  Hist.  Nat.  v.  289.  Cinchona  globifera^  Pavon,  ex 
DC.  Prod.  iv.  849.  Ourouparia  poli/cephala,  Baill.  in  Bull.  Soc. 
Linn.  Paris,  i.  (1879)  229. 

Ahbbica  iCQUiNOCTiALis.  —  Nicaragua  (Tate,  n.  887).  Triziidad 
(Lockhart).    Surinam  (Splitgerber). 

84.  Ukcabia.  ouiAirENSis,  J»  F.  OmeL 

Bamulorum  nodi  interdum  hirsuti ;  internodia  5  cm.,  glabri. 
Folia  10  cm.  longa,  6  cm.  lata,  ovata,  acuminata,  basi  in  petiolos 
aliquando  decurrentia,  coriacea,  glabra,  nervis  6-7.  Petioli  2  cm. 
Stipulae  12  mm.,  oblongs.  Pedunculi  steriles  uncinati  vel  spinosi ; 
pedunculi  floriferi  5  cm.,  terminales  et  axillares*  BractesB  6  mm., 
integrflB.  Capitula  sine  corollis  18  mm.  CoroUsB  tubus  8  mm., 
ocbroleuco-villosus.  Stigma  1  mm.,  ovoideo-clavatum.  Flores 
pedicellati.  Calyx  ferrugineo-pubescens ;  pars  inferior  2  mm., 
pars  superior  4  mm.,  infundibuliformis ;  lobi  breves.    Capsule 
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hirsutffi,  longe  pedicellatae.  Bracteol®  3  mm.,  filiformes. — U.  guia- 
nensis,  J.  P.  amel.  Syst.  Nat.  (1791)  ii.  370.  Z7.  aeuleata,  Willd. 
in  Usteri,  Del.  Opusc.  Bot.  ii.  p.  200  (1793).  Ourouparia 
guianetiM,  Aubl.  PI.  Guian.  (1775)  i.  177. 

America  Austbalib  Calidior. — Trinidad  (Criiger).  Orinoco"  River 
(Spruce,  nn.  3221,  4851).  British  Guiana  (Appun,  n.  360).  Surinam 
(Hostmann,  n.  610).  Cayenne  (Martin).  Para  (Spruce,  n.  179).  Brazil 
(Burchell,  nn.  8468, 9070).    Bolivia  (alt.  2000  ft,  Rusby,  n.  2104). 

Species  a  me  nondum  visa. 

Uncaeia  kemoeosa,  Korth, 

Polia  14  cm.  longa,  9  cm.  lata,  rotuDdato-ovata,  breviter  acu- 
minata, basi  Bubcordata,  supra  glabra  in  nervo  medio  pubeBceatia, 
subtuB  hirautiuscula.  Petioli  5  mm.,  semiteretes,  Bupra  piloBi, 
BubtuB  pubeBcentcB.  Stipulas  ovats,  profuude  bifid»;  lacinio 
lanceolatsB,  Bupra  glabriusculse,  BubtuB  basi  fusco-piloBS.  Ped- 
unculi  compresBo-tetragoni,  fusco-pubeBcentes.  Bracte®  pubes- 
centeB,  lobis  lanceolatis  acuminatis.— *  Z7.  nemorosa^  Korth.  Yerh. 
Nat.  Gesch.  Bot.  p.  166. 

Sumatra  (Eorthals). 

CTncaria  Beenatsh,  JP.  Muell. 

Folia  18  cm.  longa,  13  cm.  lata,  Bubovata,  breviter  acuminata, 
basi  rotundata,  glabra,  submembranacoa,  breviter  petiolata, 
nervis  10.  StipulaB  bifidse.  Pedunculi  6  cm.,  inferne  glabri, 
Bupeme  pubescentes.  Bractese  brevissimsB.  Calycis  tubus  se- 
riceuB  ;  lobi  3  mm.,  lineari-oblongi.  Capsulsd  22  mm. — U,  Ber- 
naysii,  F.  Muell.  in  Austral.  Jouro.  Pharmac,  Feb.  1886. 

New  Guinea, 

Species  a  genere  UncariA  exclusce, 
U,  cirrhiflora,  Eoxb.  Fl.  Tnd.  i.  620,  omnino  nebulosa. 
U.  eurhgncha,  Miq.  Fl.  Ind.  Bat.  Suppl.  539,  sine  floribus  ex 

ezemplo  in  Hb.  Kewensi  conservato  a  Miquel  communicato, 

est  Nauclea  oxgphglla, 
U,  grandifolia^  Baker,  in  Kew  Bull.  no.  109,  p.  28,  est  U.  pedi- 

eellata  inflorescentia,  foliis  alienis  admixtis. 
U.  inermis,  Willd.  in  Usteri,  Delect.  Opusc.  Bot.  ii.  p.  199  (1793), 

est  Mitragyna  africana, 
U.  paucinervis,  Teysm.  et  Binn.  Cat.  Hort.  Bog.  p.  117,  est  nomen 

nudum. 
U,  Wallichii,   Korth.  Obs.  de  NaucL   Ind.  p.  17,  est  nomen 

nudum. 
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There  is  a  flowerless  plant  from  Brazil  (Burchell,  n.  8234)  iq 
several  herbaria ;  it  may  belong  to  this  Tribe^  but  if  bo  it  will 
probably  be  a  new  genus. 

Another  plant,  which  is  represented  in  some  herbaria  by 
flowerless  specimens -(£.  Brown,  April  1803)  from  Timor,  may 
belong  to  this  Tribe.  The  leaves  are  29  cm.  long  and  12  cm. 
broad,  oblong,  rounded  at  both  ends,  hairy  below.  Petioles  2  cm. 
Stipules  25  mm.,  oblong,  flat,  but  cohering  at  the  bases. 

The  following  species  was  placed  by  M.  Baillon  in  the  Tribe, 
but  more  from  a  difficulty  in  finding  a  natural  place  for  it  than 
from  its  resemblance  to  any  others  of  the  Tribe ;  its  flowers  are 
unknown. 

Fasac£FHa£lis  tiliaoea,  Baill 

Typus  {FervilU  n.  ?)  in  Herb.  Farts. 

Arbuscula  3*m.  Polia  9  cm.  longa,  8  cm.  lata,  cordata,  acu- 
minata, coriacea,  supra  scabra,  in  nervis  hirsutis,  subtus  dense 
fulvo-tomentosa,  nervis  4-7,  petiolis  15  mm.,  rufo-tomentosis. 
StipulsB  4  mm.,  interpetiolares,  subpersisteutes.  Bamuli  graciles. 
Pedunculi  25  mm.,  solitarii,  terminales,  bracteati.  Capitula  post 
anthesin  18  mm.,  flores  pedicellate.  BracteolsB  3  mm.,  sub- 
lanceolatiB.  Galyds  tubus  parte  inferiore  subglobosd,  fulvo- 
tomentos^,  parte  superiore  brevi;  lobi  2  mm.,  subtriangulares 
extra  fulvo-tomentosi.  Ovarium  biloculare,  placentis  pelts- 
f ormibus.  Semina  6-8,  complanata  suborbicularia. — FaracephaelU 
tiliacea^  Baill.  Adansonia,  xii.  316. 

Madagascab. — ^AmboDgo  (Pervill^). 


EXPLANATION  OF  THE  PLATES. 
Plate  L 

Breonia  parviHora,    Figs.  1-4. 
Fig.  1.  Plant,  natural  size ;  fig.  2,  flowers ;  fig.  3,  stigma ;  ^g,  4,  ovules. 
(Figs.  2-4  enlarged.) 

Breonia  Btipuiata,    Figs.  5-7. 

Fig.  5.  Portion  of  plant  with  inflorescence,  natural  size ;  fig.  6,  fruit ;  fig.  7, 
seed.    (Figs.  6  &  7  enlarged.) 
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Flats  2. 

Kanelea  gtriffosa.    Figi.  1-9. 

Fig.  1.  Plant  in  bud ;  fig.  2,  the  same  in  flower ;  fig.  8,  flower;  flg.  4,  oalyx ; 
fig  5,  stigma ;  fig.  6,  longitudinal  section  of  orary ;  fig.  7,  fruit,  nat.  size ; 
fig.  8,  the  tame,  enlarged ;  fig.  9,  seed.  (Figs.  1,  2,  &  7  natural  aise  ; 
the  others  enlarged.) 

Flats  3. 
Nauclea  angtait\folia.    Figs.  1-7. 
Fig.  1.  Plant  in  bud  ;  fig.  %  the  same  in  flower ;  fig.  3,  fiower ;  figs.  4  &  5, 
calyx-lobes ;  fig.  6,  section  of  corolla ;  fig.  7,  stigma.    (Figs.  1  &  2  natural  size ; 
the  rest  enlarged.) 

Plate  4. 

MUragyna  macraphyUa.    Figs.  1-10. 

Fig.  1.  Flower,  natural  size;    fig.  2,  the  same,  enlarged;    figs.  3  &  4, 

bracteoles;  fig.  5,  tip  of  petal;  fig.   6,  stigma;  fig.   7,   fruit,  natural  size; 

fig.  8,  the  same,  enlarged ;  fig.  9,  section  of  fruit ;  fig.  10,  seed.    (Figs.  1  &  7 

natural  size ;  the  rest  enlarged.) 

MUragyna  rubrostipulacea.    Figs.  11  &  12. 
Fig.  11.  Braoteole ;  fig.  12,  calyx.    (Both  figures  enlarged.) 

Uncaria  Hookeri,    Figs.  13-18. 
Fig.  13.  Infioresoenoe,  natural  size ;   fig.  14,  calyx  and  section  of  OTary ; 
fig.  15,  stigma ;   fig.  16,   fruit,  natural  size  ;   fig,   17,  the  same,  enlarged ; 
fig.  18,  seed.    (Figs.  13  &  16  are  life-size ;  the  remainder  are  enlarged.) 

Uncaria  ionkinensis,    (Figs.  19  &  20.) 
Fig.  19.  Bracteole ;  fig.  20,  fruit.    (Both  figures  enlarged.) 

Sareocephalus  eaoulenttu.    Figs.  21-24. 
Fig.  21.  Flowers;  fig.  22,  section  of  calyx  and  oraiy;  fig.  28,  stigma; 
fig.  24,  seed.    (All  enlarged.) 

Adina  polyeephala.    Figs.  25-31. 
Fig.  25.  Flower;  fig.  26,  bracteole;  fig.  27,  calyx -lobe;  Bg.  28,  stigma; 
flg.  29,  fruit ;  fig.  30,  section  of  ovary  ;  fig.  31,  seed.    (All  enlarged.) 

Jnihocephalua  macrophyUuB.    Figs.  32-^7. 
Fig.  32.  Stipule,  natural  size ;  fig.  33,  fiower,  natural  size ;  fig.  34,  the  same, 
enlarged;   fig.  35,  calyx-lobe;   fig.  36,  stigma;    fig.  37,  section  of  OTaiy. 
(Figs.  32  &  33  natural  size ;  the  remainder  enlarged.) 

AfUhocephalus  indieus.    Figs.  38-43. 

Fig.  38.  Stipule,  natural  size ;  fig.  39,  flower,  natural  size ;  flg.  40,  the  same, 
enlarged ;  fig.  41,  calyx-lobe ;  fig.  42,  stigma ;  fig.  43,  section  of  fruit.  (Figs. 
38  &  39  natural  size ;  the  others  enlarged.) 
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OK  THB  ADHBSITE  DISCS  O?  EBCILLA  TOLUBILIS.  05 

The  Adhesive  Discs  of  Ercilla  voluhilU,  A.  Juss.  By  J.  H. 
Bttbraqe,  M.A.,  Junior  Assistant  to  the  Professor  of  Botany 
in  the  University  of  Edinburgh.  (Communicated  by  Prof. 
J.  Bbetlaitb  Pabmee,  M.A.,  F.L,S.)  ^ 

[Bead  18th  February,  1897.] 

(Plati  5.) 

Ebcilla  TOLUBILIS,  A.  Juss.  (syn.  E,  tpieataj  Moq.)>  a  Phyto- 
lacoaoeous  climber,  is  a  native  of  Chili,  first  introduced  into  this 
country  by  Bridges,  and  hence  known  also  under  the  name  of 
Brtd^esia,  Hook.  &  Am.  (non  alior.). 

Although  by  no  means  hardy,  it  is  frequently  found  in  gardens 
in  this  country  as  an  ornamental  shrub ;  in  sheltered  positions  it 
flourishes  fairly  well,  and  even  bears  flowers  in  exceptionally 
warm  summers.  It  is  usually  found  in  cultivation  trained  up  a 
flat  wall,  but  this  is  obviously  not  its  natural  habit.  If  left  to 
itself  the  branches  fix  themselves  on  to  any  available  support  by 
means  of  adhesive  discs,  borne  immediately  above  the  axils  of 
the  leaves. 

In  the  stem  immediately  opposite  the  base  of  the  axillary 
buds  there  is  a  break  in  the  continuity  of  the  vascular  ring, 
caused  by  the  departure  of  the  bud-bundles.  A  number  of  pith- 
cells,  which  occupy  the  normal  position  of  the  bundles  at  this 
point,  become  lignified  in  precisely  the  same  manner  as  described 
in  the  case  of  Manihot  Olaziovii,  Muell.  Arg.*  It  is  suggested 
that  the  lignification  of  these  cells  takes  place  in  order  to 
strengthen  the  stem  at  this  point,  but  it  is  equally  probable 
that  the  cells  (the  walls  of  which  are  deeply  pitted)  may  assist 
the  transpiration  current  by  forming  a  connecting  bridge  across 
the  base  of  the  branch  f* 

The  discs  which  support  the  stem  are,  when  fully  developed, 
about  i  in.  long  and  ^  in.  in  breadth,  each  one  converging  to  a 
point  on  the  stem  above  the  leaf  and  sending  down  a  small 
projection  on  either  side  of  the  base  of  the  petiole,  and  thus  has 
the  appearance  of  a  slightly  projecting,  heart-shaped  shield  or  disc 
(fig.  1).     It  is,  however,  only  those  in  actual  contact  with  the 

*  Calvert  &  Boodle,  *  Amials  of  Botany,'  vol.  i.  p.  58. 

t  The  result  of  a  series  of  experiments  recently  made,  with  the  object  of 
tracing  the  path  of  the  transpiration  current,  hy  means  of  weak  solutions  of 
various  stains,  tended  to  show  that  the  former  is  the  correct  view.  In  all 
eases  the  lignified  pith-oeUs  opposite  the  hud  remained  unstained,  while  the 
normal  conducting  wood  was  uniformly  coloured. 
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support  that  attain  these  dimensions,  althougli  mere  proximity 
encourages  the  formation  and  partial  development  of  the  discs. 
On  branches  which  project  freely  into  the  open  they  are  very 
small  or  altogether  absent.  The  size  of  the  organs  is  con- 
siderably modified  by  surrounding  conditions— a  damp  position 
fayouring  their  growth  to  a  considerable  extent,  even  when  quite 
removed  from  proximity  to  a  support.  A  warm  sheltered  position 
also  influences  their  development.  Thus,  in  a  specimen  growing 
on  the  outside  of  a  wall  of  a  forcing-pit  in  the  Boyal  Botanic 
Garden,  Edinburgh,  the  discs  were  largely  developed,  occurring 
in  various  sizes  just  above  the  insertion  of  most  of  the  leaves ; 
while  in  specimens  at  Kew  and  Oxford,  in  more  exposed  situa- 
tions, they  were  absent  except  where  in  absolute  contact  with, 
or  quite  near  to,  the  support. 

When  the  disc  is  in  contact  with  a  support  the  leaf  cannot 
occupy  a  normal  position,  but  the  lamina  is  brought  out  into  the 
open  by  means  of  the  '  twisting '  of  the  petiole. 

Development, — The  primary  divisions  in  the  development  of  the 
disc  are  initiated  at  an  early  stage  of  the  bud.  The  organ  is 
formed  by  division  and  subsequent  growth  of  the  cortical  cells 
of  the  stem,  and  possesses  no  definite  growing-point,  as  in  the 
case  of  a  lateral  root.  Tangential  divisions  first  appear  in  the 
layers  immediately  below  the  epidermis,  just  above  the  axil  of 
the  leaf.  Similar  divisions  spread  gradually  in  the  subepidermal 
layers,  towards  the  apex  of  the  stem,  and  laterally.  At  the 
lowest  point  irregular  divisions  occur  in  the  deeper  cells  of  the 
cortex,  which  become  divided  up  to  form  a  straud  of  merismatic 
cells  connecting  the  outer  layers  with  the  procambial  strand. 

As  the  result  of  these  tangential  divisions  there  is  formed, 
immediately  below  the  epidermis,  a  layer  of  columnar  cells 
(PI.  5.  figs.  2  &  3).  The  latter  are  uniform  in  size,  larger 
and  much  more  elongated  than  those  below.  They  possess  a 
large  nucleus,  and  appear,  in  all  respects,  very  similar  to  the 
cells  of  the  epithelial  layer  of  many  secreting  glands.  Towards 
the  centre  the  cells  divide,  forming  a  double  layer.  The  second 
layer  is  not  continuous  over  the  whole  surface,  being  always 
absent  at  the  margin  of  the  protuberance,  and  only  irregularly 
formed  in  central  positions  (PI.  5.  fig.  2  a).  In  the  median 
line  of  that  part  of  the  protuberance  nearest  the  leaf  a  series  of 
elongated  cells  are  formed,  passing  in  a  radial  direction  from  the 
procambial  strand  to  within  three  or  four  layers  of  the  columnar 
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cells.  These  eventually  become  the  connexion  between  the 
vascular  tissue  of  the  disc  and  that  of  the  stem  (fig.  3).  By 
irregular  diyisions  and  increase  in  length,  similar  elongated  cells 
are  formed  in  a  plane  at  right  angles  to  the  connecting  cells, 
thus  forming  a  flattened  plate  running  through  the  projection 
in  all  directions  in  a  plane  parallel  to  its  free  surface  (fig.  4). 
These  elongated  cells  are,  for  the  most  part,  gradually  differ^ 
entiated  into  tracheides  with  scalariform  thickenings.  The  yaa- 
cular  plate  thus  formed  is  thicker  towards  the  centre,  becoming 
thinner  as  the  periphery  of  the  projection  is  reached.  The 
yaacular  tissue  of  the  disc  is  thus  connected  with  that  of  the 
stem  at  a  point  above  the  axillary  bud,  where  a  plexus  is  formed 
abutting  on  the  lignified  pith-cells,  previously  described  (fig.  4). 
The  cells  immediately  above  and  below  the  vascular  plate  of  the 
disc  meanwhile  continue  to  divide  and  increase  in  size.  The 
resulting  pressure  from  within  ultimately  effects  the  rupture  of 
the  epidermal  layer,  which  thus  is  broken  up,  and  eventually 
becomes  exfoliated.  The  central  columnar  cells  elongate  rapidly, 
and,  after  the  disappearance  of  the  epidermis,  they  develop  into 
hairs.  The  formation  of  hairs  spreads  from  the  central  position 
gradually  over  the  whole  surface  of  the  disc,  thus  completing 
the  disruption  of  the  epidermis,  some  of  the  cells  of  which  are 
carried  up  on  the  apices  of  the  hairs  (see  PL  5.  fig.  5,  e).  This 
kind  of  subepidermal  origin  of  hairs  is  unusual  *  ;  for  example, 
in  the  "  suckers  "  of  Ampelopsisf,  which  have  several  points  in 
common  with  the  discs  of  Urcilla,  the  hairs  spring  from  the 
epidermis  alone,  and  not  from  a  definite  layer  previously  laid 
down  beneath  it. 

If  at  this  point  the  disc  be  in  contact  with  a  wall  or  other 
suitable  support,  the  whole  organ  increases  in  area  and  thick- 
ness, and  the  hairs  grow  to  considerable  length.  The  latter, 
coming  in  contact  with  the  wall,  adhere  to  it,  in  the  first  instance 

*  Some  time  after  this  paper  was  sent  in,  Van  Tieghem  published  in  *  Le 
Journal  de  Botanique '  (February  Ist,  1897)  a  paper  entitled  *'  Origine  ezoder- 
mique  des  poils  post-etaminaux  de«  sepals  ohez  les  Santalac6e8/'  in  which  the 
formation  of  hairs  from  a  subepidermal  layer,  and  the  consequent  exfoliation 
of  the  epidermis,  is  described.  The  development  appears  to  be  precisely  similar 
to  that  described  above  for  the  hairs  of  the  discs  of  Ercilla.  Hitherto  no 
similar  subepidermal  origin  of  hairs  has  been  observed,  and  Van  Tieghem 
cites  the  case  of  the  Santalacese  as  unique  in  this  respect. 

t  A.  von  Lengerken,  "  Die  Bildung  der  Haftballen  an  den  Banken  einiger 
Arten  der  Gattung  AmpelopasJ*    Bot.  Zeit.  1885. 

IiIHK.  JOUBN.— BOTANT,  TOL.  XXXIII.  H 
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by  means  of  a  mucilaginous  secretion,  such  as  described  in  the 
ease  of  Ampelopsia*  and  of  many  adhesive  roots  of  Aroids, 
Mcu8  sp.  Act 

This  secretion  takes  place  only  at  early  contact,  when  it  pro- 
trudes from  the  apices  of  the  hairs  and  can  be  stained  pink  by 
the  action  of  corallin.  The  hairs  increase  in  length,  forcing 
their  way  into  crevices,  and  apparently  eating  into  the  substance 
of  the  support,  probably  by  means  of  a  solvent  secretion.  The 
walls  of  the  hairs  become  considerably  thickened,  the  protoplasm 
at  the  same  time  being  gradually  diminished,  possibly  being 
used  up  in  forming  the  extra  thickening  of  the  wall.  The  cellu- 
lose wall  is  now  gradually  cuticularized,  the  cuticularization 
increasing  as  the  disc  grows  older.  The  thickening  of  the  walls 
gives  considerable  strength  to  the  Hairs,  which  bind  the  branch 
close  up  to  the  support,  the  disc  adhering  with  considerable 
tenacity.  If  the  latter  be  torn  away,  small  disorganized  par- 
ticles of  the  support  are  found  embedded  among  the  mass  of 
hairs. 

Secondary  changes  in  the  Disc, — The  disc  does  not  remain 
long  in  this  condition,  as  changes  soon  occur  which  modify  the 
nature  of  its  structure.  The  walls  of  the  cells  immediately 
below  the  hairs  become  gradually  suberized,  down  to  within 
three  or  four  cell-layers  of  the  vascular  tissue.  In  spite  of  this, 
the  peripheral  cells  retain  their  protoplasmic  contents  for  some 
time,  eventually  losing  them,  but  retaining  their  original  contour 
by  reason  of  the  thickened  walls. 

A  little  later  there  appears  in  the  cells  below  the  corky  layers, 
and  just  outside  the  plate  of  tracheides,  a  carnhium  (PL  5.  ^g,  6,c), 
which  forms  a  definite  periderm  of  three  or  four  rows  of  cells. 
This  completely  isolates  the  outer  part  of  the  disc  from  the 
vascular  tissue. 

At  this  stage  the  disc  is  made  up  of  the  following  tissues : — 
(1)  somewhat  collapsed,  empty  hairs,  with  thickened  walls,  below 
which  are  (2)  several  irregular  layers  of  corky  cells,  in  which 
raphides  frequently  occur.  Still  more  internally  lies  (3)  a  re- 
gular periderm,  springing  from  a  phellogen  which  is  separated 
by  (4)  three  or  four  layers  of  small-celled  parenchyma  from 
(5)  the  plate  of  tracheides.    The  large  parenchymatous  cells  below 

*  Darwin's  'Climbing  Plant*/  p.  147. 

t  P.  A.  F.  C.  Went,  **  Ueber  Haft-  uiid  Niwrh-Wuraeln  bie  Kletterpflanzen 
und  Epiphjten."    Ann.  du  Jardin  bot.  de  Buitenzorg,  toI.  xii.  (1894). 
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the  vascular  tissue  of  the  disc  gradually  merge  into  those  forming 
the  cortex  of  the  stem  (fig.  6).  The  fact  that  the  discs  remaiu 
functional  after  the  formation  of  a  complete  periderm  seems  to 
show  that  it  is  not  merely  the  casting  off  of  the  disc,  as  is  the 
case  in  those  tendrils  of  Ampelopsis  which  do  not  come  into 
contact  with  a  support. 

The  Formation  of  Boots  on  the  Disc. — Some  discs  growing  in  a 
moist  atmosphere,  after  their  periderm  is  completely  formed, 
give  rise  to  small  roots.  These  arise  from  the  cells  below  the 
cork  cambium,  and  force  themselves  out  through  the  corky 
tissue  above  (fig.  7).  In  structure  they  resemble  normal  roots, 
having  a  root-cap  and  a  well-developed  large  central  cylinder 
which  is  in  connexion  with  the  vascular  tissue  of  the  di^ic,  and 
thus  indirectly  with  that  of  the  stem.  They  entirely  differ  from 
the  normal  root,  however,  in  that  the  outer  layers  of  the  root- 
cap  and  the  whole  of  the  cortical  cells  have  thick  suberized 
walls.  This  suberization  takes  place  very  early,  so  that  the  root 
is  always  completely  surrounded  by  several  layers  of  corky  cells. 
The  majority  of  the  discs  do  not  bear  roots  at  all,  while  in  some 
cases  as  many  as  six  project  from  one  disc.  They  grow  to  little 
more  than  half  an  inch  and  then  remaiu  stationary.  There  is 
no  sign  of  these  roots  assisting  in  any  way  towards  the  support 
of  the  stem,  and  it  is  difficult  to  imagine  what  function  they 
could  possibly  perform. 

In  time,  as  the  stem  becomes  thicker  and  heavier,  the  disc 
ceases  to  function,  and  by  the  friction  of  the  branch  against  the 
support,  the  remains  of  the  hairs  and  most  of  the  original  outer 
cells  are  worn  away,  down  to  the  periderm  formed  by  the  cork 
cambium.  Thus,  on  an  old  part  of  the  stem,  the  position  of  the 
disc  is  indicated  by  a  brown  scar,  which  projects  very  little  from 
the  surface  of  the  stem. 

Rudimentary  and  Abortive  Discs* — In  addition  to  the  normal 
functional  discs  there  are  many  others,  of  no  apparent  service  to 
the  plant,  in  various  stages  of  development  and  degeneration. 
The  conditions  governing  the  formation  of  these  rudimentary 
discs  vary.  As  already  suggested,  absolute  contact  seems  to  be 
necessary  for  full  development,  although  proximity  to  the  support 
stimulates  growth  to  a  large  extent.  On  the  other  hand,  discs 
on  branches  which  grow  away  from  the  support  become  proper^ 
tionately  smaller  the  farther  they  are  removed  from  it.  Since  the 
leaves  are  arranged  in  a  f  spiral,  and  the  internodes  are  compara- 
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tively  short,  a  large  number  of  functionleds  discs  are  onlj 
separated  from  the  support  bj  the  thickness  of  the  stem.  Those  \ 
discs  on  the  other  side  of  a  stem  which  is  in  contact  with  a 
surface  are  often  nearly  as  large  as  those  which  actually  fasten 
the  branch  to  it.  In  this  case  the  development  and  subsequent 
changes  proceed  very  similarly  in  both,  with  the  exception  that, 
unless  in  a  yery  damp  position,  the  hairs  of  the  disc  not  in  con- 
tact are  shorter,  and  the  formation  of  the  cork  cambium  takes 
place  much  earlier  than  in  those  discs  applied  to  the  support. 
It  is  diflBcult,  however,  to  decide  how  much  of  this  development  of 
functionless  discs  is  due  to  the  action  of  moisture.  In  all  cases 
the  first  stages  of  development  are  initiated  much  later  than  in 
the  normal  disc,  and  the  further  growth  is  much  more  irregular. 
In  some  the  formation  of  hairs  is  confined  to  a  small  central 
area,  the  epidermis  remaining  intact  over  the  greater  portion, 
which  projects  but  little  from  the  stem.  Small  discs  are  occa- 
sionally formed  on  branches  some  way  removed  from  any  support, 
in  which  the  hairs  are  fully  developed — evidently  stimulated  to 
growth  by  moisture.  Similarly,  discs  in  various  stages  of  corky 
degeneration  may  be  found,  but  in  all  cases  smaller  than  those 
near  to  the  support.  In  some  semi-developed  discs  the  walls  of 
the  columnar  cells  become  suberized,  the  epidermis  still  remain- 
ing above,  consisting  of  empty  cells  with  thickened  walls.  In 
this  case  the  epidermis  has  probably  been  severely  strained  by 
the  pressure  from  the  growing  tissues  beneath  it,  which  necessi- 
tates the  formation  of  a  corky  layer,  as  a  check  to  evaporation. 
On  branches  excluded  by  position  from  proximity  to  a  support 
or  a  damp  medium,  there  are  no  traces  of  discs  in  any  stage  of 
development. 

The  position  of  the  discs  in  the  axils  of  the  leaves  is  appa- 
rently ill  adapted  for  purposes  of  climbing.  The  twisting  of  the 
petiole  brings  the  blade  of  the  leaf  into  a  more  favourable  posi- 
tion for  the  performance  of  its  functions,  but  even  then,  in  the 
case  of  a  flat  surface,  some  four  out  of  six  of  the  discs  are  of  no 
use  in  supporting  the  plant,  since  the  leaves  are  arranged  in  a 
^  spiral.  The  general  appearance  of  the  plant  suggests  a 
scrambling  nature,  and  one  well  adapted  for  creeping  among 
loose  stones  or  climbing  over  larger  shrubs. 

The  vertical  position  of  many  of  the  leaves,  their  funnel-shaped 
lamina  and  grooved  petiole  with  expanded  sheath,  suggest  the 
pos^sibility  of  the  discs  absorbing  water,  which  must  necessarily 
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be  carried  over  them  when  raiu  falls  on  to  the  lamina.  Beyond 
tliis  coincidence,  however,  there  is  no  evidence  of  absorption  on 
the  part  of  the  discs,  and  indeed  the  presence  of  the  cork  renders 
it  impossible  in  the  older  ones. 

Summary, — The  results  arrived  at  may  be  briefly  summarized 
as  follows: — ^The  adhesive  organs  are  developed  endogenously 
immediately  above  the  axils  of  the  leaves.  Each  is  made  up  of 
a  mass  of  parenchyma,  with  a  central  plate  of  tracheides,  in  con- 
nexion with  the  bundles  of  the  stem  at  the  base  of  the  disc. 
Hairs,  which  force  their  way  into  the  crevices  of  the  support, 
are  formed  from  a  special  layer  of  columnar  cells  beneath  the 
epidermis,  resulting  in  the  exfoliation  of  the  latter.  After  a 
time  the  walls  of  the  cells  in  the  external  layers  of  the  discs 
become  suberized,  a  periderm  being  eventually  formed  from  a 
definite  cambium  just  outside  the  vascular  plate.  While  abso- 
lute contact  is  necessary  for  complete  development,  discs  of 
various  sizes  may  occur  some  distance  from  the  support,  possibly 
stimulated  to  growth  by  a  moist  environment.  A  few  discs  give 
rise  to  small  roots,  but,  as  the  walls  of  the  cortical  cells  are 
invariably  suberized,  they  cannot  function  in  a  normal  manner. 

While  there  is  no  evidence  to  indicate  that  the  discs  function 
other  than  as  climbing  organs,  at  the  same  time  a  comparison 
with  parasitic  organs,  such  as  those  of  Cuscutay  suggests  the 
possibility  that  the  discs  are  not  far  removed  from  acting 
parasitically. 

I  have  to  thank  the  Council  of  the  Eoyal  College  of  Science, 
South  Kensington,  for  granting  me  the  use  of  a  table  in  the 
Huxley  Eesearch  Laboratory,  where  this  work  was  completed. 
I  am  also  indebted  to  Professor  Bayley  Balfour  for  suggesting 
the  investigation,  and  especially  to  Professor  J.  B.  Farmer  for 
his  constant  supervision  during  its  progress. 

EXPLANATION  OF  PLATE  5. 

[a  &  at = columnar  oellB ;  i= strand  of  elongated  cells ;  c=cork  cambium  ; 

(2= the  disc ;  0= epidermis ;  /=foli8ge-leaf  scar ;  «=Tasoular  ring  of  stem.] 

Fig.  1.  Portion  of  stem  with  leaves  remoyed,  showing  discs  (about  natural 

size). 
Fig.  2.  Transverse  section  of  part  of  stem,  illustrating  development  of  disc, 
a  &  a|.  Oolumnar  cells,  which  giye  rise  to  hairs. 
b,  Slonieated  cells,  eventually  forming  the  vascular  connexion  with 
the  xylem  of  the  stele. 
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Fig.  3.  Similar  Bedaon,  abowing  derelopment  further  adTanoed. 

Fig.  4.  Badial  section,  illuatratiiig  oonnexion  of  raBcular  tissue  of  slem  and 

disc. 
Fig.  5.  Transrerse  section,  illustrating  tlie  formation  of  hairs  from  columnar 

cells  and  the  exfoliation  of  the  epidermis. 
Fig.  6.  Transverse  section  through  old  disc.    The  outer  cells  are  8uberized, 

and  a  regular  periderm  is  being  formed  by  a  cork  cambium. 
Fig.  7.  Badial  section  through  portion  of  old  disc.    At  r  the  tissue  beneath 

the  cork  is  giving  rise  to  roots. 
Fig.  8.  Similar  section,  illustrating  the  connexion  of  the  yascular  tissue  of 

older  root  with  that  of  the  disc 


On  a  Trtchaderma  Parasitic  on  Fellia  epiphylla.  By  W.  G.  P. 
Ellis,  Demonstrator  in  Botany  of  the  University  of  Cam- 
bridge. (Communicated  by  Prof,  H.  Marshall  Ward, 
D.Sc,  F.E.S.,  F.L.S.) 

[Bead  4th  March,  1897.] 

(Plates  6  &  7.) 

At  the  Cambridge  University  Botanic  (3-arden  the  Liverworts  are 
grown  in  red  earthenware-pans,  12  inches  long  and  9  inches  wide, 
kept  in  the  Filmy  Fern  bouse.  Early  in  May  1896  a  disease 
appeared  in  one  of  these  pans  in  which  the  thallus  of  JPellia 
epiphylla  alone  was  growing.  At  one  comer  of  the  pan  the 
thallus  became  diseased,  as  shown  by  its  colour  changing  from 
green  to  a  dull  brown ;  and  this  browning  of  the  thallus  extended 
centrifugally  over  the  pan  during  May  and  June. 

I  hud  never  before  seen  nor  heard  of  any  special  disease  of 
Liverworts.  They  may  often  be  found  more  or  less  covered  with 
species  of  Osctllariaj  especially  when  kept  too  damp  and  not 
BufBciently  illuminated ;  but  here  was  a  definite  disease,  ob- 
viously epidemic,  and  which  spread  centrifugally  onwards  with 
an  ever^increasing  margin  over  the  pan  (compare  figs.  1  and  2, 
reproduced  from  photographs).  Professor  Marshall  Ward  sug- 
gested that  I  should  examine  this  disease,  and  if  possible  ascertain 
to  what  it  was  due. 

For  several  days  nothing  further  was  observable  beyond  what 
has  been  described  above ;  but  on  May  14th  there  appeared  near 
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the  margin  of  the  diseased  area  small  white  downj  patches  (PL  6. 
fig.  1)  strongly  resembling  those  of  JPenieilHum  when  grown  on 
nutrient  gelatine  for  class-work  in  the  laboratory.  One  of  these 
patches  was  carefully  teased,  and  showed  a  dense  mat  of  sep- 
tate mycelium  from  which  very  numerous  aerial  hyphen  radiated 
outwards.  Later  these  patches  became  bluish,  again  recalling 
Fenieillium;  but  they  then  passed  through  a  blue-green  colour 
to  a  distinct  sap-greeo.  A  teased  specimen  (Fl.  7.  fig.  26)  now 
showed  numerous  round  greenish  spores  borne  terminally  in 
clusters  on  the  aerial  hyph»,  which  are  therefore  the  conidiopbores 
arising  from  the  septate  mycelium.  These  spore-bearing  patches 
occurred  chiefly,  though  not  exclusively,  at  the  margin  of  the 
diseased  thallus,  though  I  never  found  them  at  that  corner  of 
the  pan  where  the  disease  first  appeared. 

My  next  step  was  to  determine  whether  or  not  a  similar 
mycelium  was  present  in  the  thallus  ;  and,  if  present,  whether  it 
was  intracellular  or  intercellular. 

The  structure  of  Psllia  thallus  is  easily  made  out  from  a 
transverse  section.  The  extreme  edge  is  usually  only  a  single 
cell  in  thickness,  though  occasionally  a  double  layer  may  be 
found.  Proceeding  towards  the  '^  midrib,"  the  thickness  increases 
to  three  layers  of  cells,  of  which  the  central  layer  is  of  large  celL^, 
covered  above  and  below  by  the  smaller,  flatter,  superficial  cells 
that  contain  a  larger  number  of  chlorophyll  corpuscles.  At  the 
midrib  there  may  be  as  many  as  fourteen  layers  of  cells,  all  con- 
taining a  certain  number  of  chloroplastids,  which,  however,  are 
specially  abundant  in  the  upper  superficial  cells  and  those  imme- 
diately below.  At  this  region  many  of  the  cells  of  the  lower 
superficial  layer  are  prolonged  into  brown  rhizoids. 

The  progress  of  the  disease  could  be  easily  traced  in  each  piece 
of  thallus.  The  oldest  part  was  brown,  but  towards  the  apex 
the  normal  green  colour  of  the  thallus  persisted.  So  general 
was  this  appearance  and  so  suggestive  of  the  entrance  of  the 
fungus  by  the  older  part  of  the  thallus,  that  I  could  not  help 
wondering  as  to  its  precise  significance.  Does  the  fungus  live 
as  a  saprophyte  on  the  dead  thallus,  and  thence  extend  as  a 
parasite  into  the  living  tissues  ?  or  is  this  appearance  associated 
with  the  fact  that  rhizoids  are  not  yet  developed  at  the  apical 
parts,  and  is  it  by  them  that  the  fungus  enters  ?  Such  questions 
I  hoped  to  be  able  to  answer  as  the  investigation  proceeded. 
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I  cut  sections  through  the  boundary-line  so  as  to  include  in 
the  section  diseased  tissue  and  a  part  of  the  apparently  healthy 
thallus.  In  these  sections  I  found  the  septate  mycelium  in  the 
cells;  and  while  some  segments  were  full  of  granular,  much 
vacuolated  protoplasm,  the  other  segments  contained  little,  if  any 
(see  figs.  16-17). 

As  the  diseased  area  extended  over  the  pan,  new  white  patches 
appeared,  always  at  some  distance— as  a  rule  about  an  inch — 
behind  the  margin,  the  intervening  zone  being  occasionally 
covered  (fig.  2)  with  a  white  cobweb-like  mycelium,  similar  in 
structure  to  that  contained  in  the  sections  of  the  thallus.  In  all 
cases  these  patches  underwent  the  change  in  colour  from  white, 
through  blue-green,  to  sap-green.  On  May  25th  zones  were 
well  shown  on  the  pan ;  thus  white  spore-dusters  appeared  an 
inch  or  an  inch  and  a  half  behind  the  margin  of  the  diseased 
area,  the  intervening  zone  being  covered  with  mycelium  ;  green 
spore-clusters  formed  a  zone  further  back,  1^  to  2^  inches  from 
the  margin,  and  hence  about  an  inch  from  the  white-patch  zone. 
Thus  it  seemed  that  oonidia  were  produced  only  when  the 
mycelium  had  obtained  sufficient  nutriment  from  the  cells  of  the 
host  which  had  been  killed  by  it.  This  appearance  of  zones  was 
by  no  means  constant :  in  other  words,  the  period  usually  re- 
quired for  the  completion  of  the  sap-green  spore-clusters — eight 
days — ^was  not  invariable ;  and  hence  later  on  white,  bluish,  and 
green  clusters  were  much  closer  together.  In  July,  when  almost 
the  entire  area  was  involved  in  the  disease,  green  patches  might 
be  found  almost  at  the  margin  of  the  diseased  area ;  but  by  this 
time  the  apparently  dead  thallus  first  diseased  had  commenced 
to  grow  again  from  certain  points  not  really  killed,  as  will  be 
described  later. 

The  plan  adopted  was  to  first  isolate  the  fungus,  then  to 
cultivate  it,  and  next  to  show  how  it  infected  the  host ;  and  the 
following  pages  are  based  on  the  experiments  conducted  with 
these  objects  in  view. 

I  may  say  at  once  that  the  septate  mycelium  and  the  conidia 
indicated  that  the  fungus  was  the  conidial  phase  of  some 
Ascomycete,  whose  resting  stage  I  have  not  yet  obtained.  In 
the  absence  of  phases  other  than  conidial  an  exact  identification 
is  hardly  possible ;  but  the  fungus  seems  closely  allied  to,  if  not 
indeed   identical  with  Trichoderma^  the  conidial    stage  of  a 
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Hypoerea  *,  long  known  as  a  saprophyte,  but  in  the  present 
instance  apparently  associated  with  a  definite  disease. 

I  removed  a  few  spores  from  spore-clusters  on  the  host  by 
means  of  freshly  drawn  glass  needles,  and  sowed  them  in 
hanging-drops  of  a  nutrient  solution  made  by  boiling  pieces  of 
thallus  and  filtering-off  and  sterilizing  the  extract  thus  obtained. 
(I  had  already  made  trial  cultures,  and  had  found  that  the  spores 
grow  readily  in  drops  of  the  juice  squeezed  out  of  the  crushed 
thallus,  diluted,  but  not  sterilized.)  Before  entering  into  details 
I  may  say  that  other  cultures  were  made  in  flasks,  tubes,  and 
hanging-drops  of  sterile 

(1)  cold-water  extract  of  the  thallus ; 

(2)  boiling-water    „  „ 

(3)  nutrient  gelatine,  consisting  of  (1)  containing  gelatine ; 

W         »  »»  »  (2)         »  n 

In  addition  I  sowed  spores,  taken  from  the  spore-clusters  on 
the  host,  on  fresh,  healthy  pieces  of  thallus,  some  of  which  were 
kept  in  the  dark  room,  while  others  were  allowed  to  remain  as 
controls  in  the  laboratory.  Finally,  I  sowed  spores  from  pure 
cultures  on  pieces  of  thallus,  some  from  the  Filmy  Fern  house 
and  in  other  cases  on  thallus  obtained  from  a  brook  in  the  neigh- 
bourhood, where  it  grows  wild  and  whence  the  original  stock  of 
thallus  had  been  brought. 

My  method  of  preparing  the  medium  was  as  follows :— Pieces 
of  thallus  were  thoroughly  pounded  in  an  earthenware  mortar 
with  a  small  quantity  of  clean  white  sand,  and  the  whole  then 
boiled  in  a  beaker  for  about  half  an  hour ;  then  strained  and 
filtered  and  added  to  well-soaked  gelatine.  The  resulting  nutrient 
gelatine  was  filtered  and  sterilized.  Two-ounce  flasks  were  pre- 
pared with  a  layer  of  nutrient  gelatine  about  1  cm.  deep ;  and 
test-tubes  containing  3-5  c.c.  were,  after  complete  sterilization, 
inclined,  so  that  at  the  final  cooling  as  large  a  gelatine  surface  as 
possible  was  obtained.  Both  flasks  and  tubes  were  infected  by 
means  of  freshly  drawn  glass  needles,  and  a  daily  record  kept  of 
all  changes  observed.  The  normal  course  of  events  was  as 
follows : — In  about  24  hours  the  point  of  infection  could  be 

*  For  Trichoderma  see  Saooardo.  Sylloge,  yoL  iv.  p.  69;  Babenb.  Krypt.- 
Plora,  No«.  2921-2926 ;  Talaane,  *  Select.  Fung.  carp.  toI.  iii.  Tab.  ill. ;  Schenk's 
'Handbuch/  iy.  p.  727 ;  Harz,  in  Bull.  Soc.  Imp.  dee  Nat  Mon.  zliy.  p.  116 ; 
Berkeley*i  •  OutlineB.'  p.  367 ;  Cooke'e  '  Brife.  Fungi,*  yoL  ii.  p.  774; 
•Fungus  Floara,'  iii  p.  296. 
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readily  identified  as  an  opaque  cloudy  spot  on  the  clear  jelly. 
Thid  area  extended,  and  with  a  lens  a  mycelium  could  be  made 
out  which  penetrated  deeper  and  deeper  into  the  jelly,  so  that  it 
appeared  to  contain  a  sunk  cup  filled  with  mycelium.  The 
gelatine  was  liquefied  in  the  neighbourhood  of  the  mycelium,  and 
beyond  the  circular  margin  of  the  liquid  the  mycelium  could  be 
seen  growing  in,  and  at  the  surface  of,  the  gelatine  until  the 
whole  contents  of  the  tube  or  flask  were  liquid  supporting  a  mat 
of  mycelium  at  its  surface.  This  liquefaction  extended  during 
the  week,  and  by  the  tenth  day  there  appeared  on  the  surface  of 
the  gelatine  white  patches,  at  first  very  small,  then  about  the  size 
of  small  pin-heads,  and  growing  until  they  were  2  mm.  or  more 
in  diameter,  still  retaining  their  original  white  colour.  In  about 
a  fortnight  these  white  patches  became  yellowish  in  colour, 
deepening  to  a  dull  orange  and  then  to  a  dirty  grey,  which 
became  bluish  and  greenish ;  later  the  patch  presented  a  green 
centre  surrounded  by  a  white  or  greyish  margin.  AV  hen  teased, 
they  resembled  the  patches  formed  on  the  host  in  all  essential 
particulars.  Later  on,  that  is  to  say  by  the  end  of  the  third  week, 
the  patch  had  become  quite  brown,  though  the  margin  remained, 
as  a  rule,  the  dull  grey  of  the  whole  of  the  younger  patch.  No 
further  change  was  noticed  during  eight  weeks  beyond  the  fact 
that  fresh  clusters  appeared  to  grow  out  from  the  margin,  so 
that  in  old  cultures  the  outline  of  the  cluster  was  very  irregular. 
The  above  differed  somewhat  from  the  formation  of  the  clusters 
on  the  host  itself.  This  is  well  sho'wn  by  a  comparison  of  two 
cases.  In  case  (1)  a  piece  of  diseased  thallus  was  isolated  and 
kept  covered  in  a  glass  dish  on  the  laboratory-bench  among  the 
flask-  and  tube-cultures,  and  therefore  exposed  to  the  same  con- 
ditions of  temperature,  Ac.  On  Monday,  June  1st,  mycelium 
could  be  faintly  seen  growing  over  the  surface,  recalling  the 
cobweb  appearance  mentioned  earlier  (p.  104).  On  Thursday, 
June  4th,  the  white  patches  appeared  and  were  turning  blue  on 
the  next  day,  and  by  Saturday,  June  6th,  a  greenish  tinge  was 
observable,  and  they  had  attained  their  normal  sap-green  colour 
by  Tuesday,  June  9th.  In  all  cases  the  outline  of  the  patch  on 
the  host  is  more  definite  than  in  gelatine  cultures.  In  case  (2) 
a  tube  was  infected  at  11.40  a.m.,  Priday,  June  5th,  and  the  area 
of  infection  was  well  shown  at  7.0  a.m.  of  the  next  day.  By 
7.30  A.ii.  on  Thursday,  June  11th,  the  gelatine  was  liquid,  and 
numerous  hyphsB  appeared  on  its  surface  producing  a  "  mouldy 
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appearance,"  well  shown  at  7.80  a.m.  on  Saturday,  June  IStli. 
At  6.48  A.M.  on  Monday,  J  une  15th,  two  small  white  patches 
appeared  and  increased  in  size  during  the  week,  new  and  similar 
patches  appearing  day  by  day  and  similarly  enlarging.  By 
6.45  A.M.  on  Monday,  June  22nd,  the  centre  of  the  patch  had 
acquired  a  distinctly  green  colour,  which  darkened  until  at 
6.50  A.M.  on  Friday,  June  26th,  it  was  quite  brown  and  under- 
went no  further  change  in  colour. 

Prom  these  two  instances  spore-formation  seems  to  occupy 
more  time  in  gelatine  growths  than  on  the  host.  This  seems  to 
be  due  only  to  the  fact  that  in  the  host  there  is  a  speedy  ex- 
haustion of  the  material  available,  whereas  in  the  cultures  there 
is  a  much  greater  supply :  hence,  while  a  single  cluster  appears 
on  the  host,  successive  clusters  appear  on  the  gelatine. 

Hanging-drop  cultures  proved  more  instructive  than  flask- 
and  tube-cultures.  I  proceed  thus  in  making  them : — ^I  heat  a 
slide  in  a  Bunsen-fiame  to  clean  ajid  sterilize  it ;  I  then  take  a 
glass  ring  and  heat  it,  and  allow  one  edge  to  just  |;ouch  the 
surface  of  some  boiling  paraffin.  I  then  place  the  ring  on  the 
slide,  and  let  the  cell  thus  formed  cool.  The  rings  were  cut 
from  hard  glass  tubing  about  15  mm.  outside  diameter  and  9  mm. 
inside  ;  both  surfaces  were  ground  and  well  polished  ;  so  that  I 
had  short  length;)  of  the  tubing  4  mm.  long.  I  now  take  some 
well-cleaned,  thin,  circular  cover^slips  and  heat  them  between 
strips  of  mica  in  the  Bunsen-flame,  and  let  them  cool.  I  place  a 
drop  of  sterile  nutrient  gelatine  (p.  109)  in  the  centre  of  the  cover- 
slip,  and  sow  in  it  a  very  few  spores  taken  from  the  top  of  a  spore- 
duster  with  freshly  drawn  glass  needles.  I  then  invert  the  cover 
on  the  cell,  in  which  1  have  put  three  or  four  drops  of  freshly 
boiled  distilled  water ;  and  thus  I  have  a  few  spores  in  a  small 
hanging-drop  of  some  medium,  growing  in  a  moist  chamber.  If 
I  wish  the  culture  to  last  for  some  days,  the  cover-slip  is  sealed  to 
the  ring ;  but  otherwise  the  polished  surface  of  the  ring  permits 
of  the  sufficiently  close  approximation  of  the  surface  of  the  cover- 
slip.  If  I  find  my  culture-drops  evaporating  or  the  growth  in 
them  seeming  to  require  more  moisture,  I  rest  the  slide  for  a 
minute  or  two  on  the  tip  of  my  finger,  the  heat  firom  which 
vaporizes  some  of  the  distilled  water,  and  this  vapour  is  con- 
densed on  the  cover-slip,  and  my  culture  easily  and  satisfactorily 
moistened.  By  the  kindness  of  Professor  Marshall  Ward,  I  was 
also  able  to  use  his  improved  form  of  cell  for  hanging-drop 
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cultures,  described  in  his  paper  on  "  Ginger-Beer  Plant "  (Phil. 
Trans.  1892). 

In  a  similar  way  spores  were  allowed  to  germinate  in  hanging- 
drops  of  water  containing  a  small  piece  of  Pellia  thallus ;  those 
pieces  being  selected  which  were  small  and  narrow  and  had 
rhizoids,  being  in  fact  the  rejuvenation-shoots  referred  to  later  on 
(p.  116).  The  time  required  for  germination  varied  considerably. 
In  65  hours  after  sowing  some  of  the  spores  had  undergone  no 
recognizable  change,  others  had  swollen  to  double  their  diameter, 
and  some  had  put  out  a  germ-tube  equal  in  length  to  the  dia- 
meter of  the  swollen  spore  (figs.  9-12).  And  between  these 
extremes  all  stages  might  be  found  in  these  cover-slip  hanging- 
drop  cultures,  in  which  an  extract  of  the  thallus  was  the  culture 
medium  used.  In  nutrient  gelatine  the  resulting  hjphsB  were 
much  more  luxuriant  in  42  hours  than  in  the  65  hours  above. 
In  one  case  8poi*es  had  in  nutrient  gelatine  put  out  tubes  in  19 
hours  equal  in  length  to  twice  the  diameter  of  the  spore ;  and  in 
yet  another  (Thursday,  June  25th)  spores  had  germinated  and 
protruded  hyphffi  in  16  hours  with  a  length  of  four  times  the  dia- 
meter of  the  swollen  spore ;  this  being  the  most  rapid  germination 
observed.  In  some  hanging-drop  cultures  in  which  water  was 
the  medium  used,  as  much  as  four  days  elapsed  before  the  spores 
had  swollen,  and  in  some  of  these,  germ-tubes  were  put  out  only 
after  four  days  more. 

It  was  most  interesting  to  watch  the  formation  of  the  mycelium 
in  hanging-drops,  or  perhaps  I  might  call  them  hanging-films, 
of  gelatine.  The  germ-hypha  or  hyphso  branched  repeatedly, 
septa  being  put  in  at  more  or  less  regular  intervals ;  and  the 
racuolation  of  the  protoplasm  could  be  easily  followed  out.  In 
my  eyepiece  I  used  a  scale  each  division  of  which  equalled  3'3  /i ; 
and  I  watciied  and  estimated  the  rate  of  growth  of  the  hyphie, 
the  occurrence  of  the  septa  and  branchetn,  and  other  interesting 
points  connected  with  the  formation  of  the  mycelium.  Thus  on 
Monday,  June  1st,  I  found  a  hypha  280  divisions  long  as  a  result 
of  36  hours'  growth,  and  bearing  several  branches :  I  watched 
its  tip  for  some  time,  and  found  it  to  grow  at  the  rate  of  one 
division,  i,  e,  3*3  ft,  in  each  minute  from  7.18  a.m.  to  7.46  ▲.!£., 
with  three  exceptions,  when  it  occupied  1|  minutes.  The 
mycelium,  the  formation  of  which  could  be  actually  watched  in 
these  hanging-drops,  resembled  exactly  that  obtained  by  opening 
gelatine  tubes  and  flasks,  and  mounting  the  mycelium  growing  in 
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the  nutrient  gelatine  contained  in  them ;  and  it  resembled,  too, 
that  taken  from  the  surface  of  the  host  or  teased  out  from  its 
tissues,  with  the  exception  that  the  cultivated  mycelium  had 
more  protoplasm,  and  looked,  generallj  speaking,  plumper  than 
the  normal ;  but  that  seemed  to  me  quite  what  might  be  ex- 
pected ;  the  occurreuce  of  empty  segments  was  more  common, 
too,  in  the  normal  than  in  the  cultivated  mycelium.  In  the 
hanging  gelatine-drop  cultures  cross  connexions  were  numerous, 
and  in  some  cases  very  complex  (fi^s.  31  &  32) ;  but  in  no  single 
instance  did  I  ?ee  anything  resembling  the  formation  of  JETqft' 
organen  or  "  organs  of  attachment,"  so  common  in  similar  cultures 
of  Botrytis.  This  method  of  hanging-drop  cultures  demonstrated 
especially  well  the  greater  luxuriance  of  the  growth  in  a  more 
nutrient  medium.  Spores  were  found  to  grow  better  in  gelatine 
consisting  of  a  cold-water  extract  of  the  thallus  containing 
gelatine,  than  in  the  extract  alone,  and  better  still  in  gelatine 
containing  boiliug-water  extract  and  which  I  call  "nutrient 
gelatine." 

After  about  three  days'  growth  the  mycelium  in  these  hanging 
gelatine  drops  shows  a  special  form  of  branching ;  the  terminal 
hyph»  swell,  their  protoplasm  becomes  much  vacuolated,  and 
these  hyphsB  put  out  a  very  large  number  of  short  thick  branches 
which  often  give  off  numerous  secondary  branches,  thus  producing 
a  complicated  branching  to  which,  from  its  appearance,  the  name 
"  coralline  branching  *'  has  been  given  (fig.  30).  In  such  cases 
the  cover-slip,  when  examined  with  the  naked  eye  or  simple  lens, 
presented  exactly  the  appearance  of  some  of  the  tube-cultures  in 
an  early  stage  when  examined  from  above. 

One  special  advantage  of  hanging-drop  cultures  is  the  eluci- 
dation of  the  formation  of  the  spore-clusters  in  tube-  and  flask- 
cultures.  After  about  eight  to  ten  days'  growth  there  appeared 
on  the  cover-slip  small  white  patches  exactly  similar  to  those  of 
the  gelatine  surface  in  tubes  and  flasks.  Under  the  microscope 
these  patches  were  found  to  be  composed  of  very  numerous  aerial 
hyphffi,  branching  freely,  and  radiating  outwards  from  a  patch  of 
mycelium,  which  in  a  day  or  two  became  too  dense  to  be  made 
out.  On  these  hyphso  and  their  branches  were  produced  terminal 
white  and  therefore  colourless  spores,  which  increased  in  size 
and  whose  wall  became  much  more  distinct.  Just  beneath  and 
to  one  side  of  these  terminal  conidia  appeared  others,  which  also 
increased  in  size  and  definiteness  of  wall  (figs.  27,  28, 29),  and  in 
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thiBway  were  produced  clusters  of  spores  like  those  of  figure  26. 
Spore-formation  was  in  some  cases  very  slow  indeed :  thus  at 
6.35  P.M.  on  Monday,  July  13th,  I  made  a  sketch  of  a  small  part 
from  a  hanging-drop  culture,  leaving  the  same  part  in  the  high- 
power  field.  At  6.35  a.m.  on  the  next  day,  that  is  to  say  after 
twelve  hours,  I  found  that  the  only  change  was  an  increase  in 
size  of  one  conidium ;  no  new  conidia  had  appeared.  As  the 
spores  increased  in  numher  the  clusters  became  of  course  darker, 
that  is  to  say  more  opaque,  but  there  was  also  a  change  in  colour 
that  could  be  easily  made  out  with  the  naked  eye,  and  under  the 
microscope  was  seen  to  be  due  to  the  fact  that  on  approaching 
maturity  the  spores  themselves  acquired  a  green,  a  sort  of  olive- 
green,  colour.  Hence  the  whiteness  of  the  young  clusters  is 
merely  due  to  the  air  entangled  between  the  branching  aerial 
hyphsB ;  the  darkening  is  due  to  the  increasing  density  caused 
by  the  repeated  branching  and  the  interweaving  of  the  branches ; 
the  acquirement  of  the  greenish  and  other  tinges  is  due  to  the 
increase  in  number  and  the  consequent  collecting  together  of  the 
spores  and  their  approaching  maturity.  In  slide-cultures  the 
small  clusters  did  not  show  the  white  margin  found  in  tube-  and 
flask-cultures  but  not  found  on  the  host ;  and  this  fact  may  indicate 
that  the  occurrence  of  this  margin  is  associated  with  the  greater 
supply  of  nutriment.  This  idea  is  borne  out  by  the  fact  that  in 
tube-  and  flask-cultures  there  were  commonly  produced  around 
this  margin  new  epore-clu8tert«,  so  that  in  some  cultures  the 
duster  eventually  acquired  a  considerable  size  and  a  very 
irregular  shape.  In  many  hanging-drop  cultures  the  spores 
appeared  imbedded  in  a  bubble  or  drop  of  liquid,  which  fluid 
seemed  to  disappear  when  the  conidia  were  green  and  mature. 
The  spores  were  certainly  distributed  actively^  for,  as  a  rule, 
they  were  found  adhering  to  the  cover-slip ;  and  were  it  merely 
a  falling-off  of  ripened  spores,  they  would  have  tumbled  into  the 
water  below,  but  instead  they  had  been  shot  upwards  and  had 
adhered  to  the  gelatine  surface  on  the  cover-slip  from  which  the 
aerial  hyphse  were  growing — and  therefore  downwards ;  but  in 
no  case  was  the  mechanism  of  the  distribution  made  out,  nor 
could  I  identify  stalks  by  which  the  conidia  had  been  attached. 
Yet  the  attachment  was  firm,  for  spores  adhered  when  material 
was  fixed  and  preserved  in  absolute  alcohol  ^  and  in  material  that 
had  been  teased  out  and  mounted  in  glycerine  they  adhered  in 
clusters  of  from  four  to  eight  or  ten,  and  all  still  attached  to  the 
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conidiopbore.  There  was  also  a  dintribution  on  tbe  host,  for 
towards  tbe  end  of  June  and  onwards  the  surface  of  the  thallus 
in  the  pan  seemed  to  have  received  a  copious  supply  of  '*  soot 
dew,"  but  on  examination  it  proved  to  be  only  the  spores  shot 
off  from  the  clusters  and  now  distributed  over  the  thallus. 

In  some  hanging-drop  cultures  in  which  watery  extract  of  the 
Tellia  thallus  was  used  as  the  culture  medium,  I  noticed  a 
striking  deviation  from  the  growth  described  above,  and  which 
growth  I  feel  justified,  after  many  cultures,  in  considering 
"  normal."  This  deviation  occurred  some  days  after  germination. 
Spores  were  sown  in  the  ordinary  manner,  and  had  after  some 
days  put  out  germ-tubes.  As  they  were  not  in  nutrient  gelatine, 
I  hardly  expected  them  to  produce  a  large  mycelium,  but  I 
found  that  the  germ  hypha  neither  branched  nor  formed  septa 
but  that  its  apex  swelled,  the  contained  protoplasm  became  more 
granular,  and,  in  fact,  a  secondary  spore  (PI.  7.  ^g.  19)  was 
produced,  like  those  described  by  Plowright  for  uredos pores,  by 
Marshall  Ward  for  Fythium  and  Phytophthora  infestans,  and  by 
no  means  uncommon.  I  found,  too,  that  these  secondary  spores 
might  be  interstitial  as  well  as  terminal  (fig.  20)  i  thus  in  a 
cover-slip  culture  of  spores  in  watery  extract,  I  found  both 
terminal  and  interstitial  secondary  spores,  the  latter  closely 
resembling  those  so  copiously  formed  in  the  mycelium  of  Mueor 
when  grown  for  some  days  on  nutrient  gelatine.  This  secondary 
spore-formation  went  on  also  in  the  gelatine  hanging-drop 
cultures,  but  only  after  several  weeks,  and  after  the  formation 
of  many  conidia  (see  figs.  21-25).  The  formation  appears  to  me 
to  be  associated  with  deficiency  of  nutriment,  either  by  its 
absence  from  the  medium  or  caused  by  the  exhaustion  of  the 
supply  by  conidia-formation. 

A  very  interesting  point  to  be  learned  from  cover-slip  hanging- 
drop  cultures  is  the  i'act  that,  in  some  cases  at  least,  the  spores 
will  not  germinate  in  the  absence  of  a  sufficient  food-supply,  and 
that  in  other  cases  the  starved  hyphae  are  roused  into  vigorous 
growth  by  feeding.  Cultures  in  watery  extract  were  started  on 
May  28th,  and  by  June  11th  some  showed  that  the  spores  had 
only  swollen,  and  at  most  a  very  small  proportion  on  any 
cover-slip  had  germinated  ;  in  some  cases  a  single  spore  only  had 
germinated.  Some  of  these  cultures  were  fed  with  a  section  of 
'£ellia  thallus,  the  remaining  cultures  acting  as  controls.  In  one 
case  the  swollen  spores  put  out  hyphsB,  50  to  100  divisions 
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(333  fji)  long,  in  two  days ;  and  tlie  result  in  another  instance  was 
striking,  a  spore  about  the  centre  of  the  section  having  produced 
a  branched  mycelium  with  a  total  length  of  640  fi,  while  a  spore 
remote  from  the  section  had  in  the  same  time  produced  a  single 
hypha  7  /u  long  :  hence  their  growth  had  been  arrested  by  the 
want  of  food,  but  the  spores  themselves  had  not  been  killed.  A 
similar  experiment  was  tried  by  feeding  similar  starved  cultures 
with  a  drop  of  nutrient  gelatine.  The  result  was  that  in  40  hours 
after  the  feeding,  some  spores  had  put  out  hyph®  2-3-6-12  and 
30  divisions  or  100 /u  long ;  some  had  put  out  two  germ-tubes  ; 
and  some  hyphsB  had  two  and  three  branches  ;  while  the  cultures 
serving  as  control$i,  i,  e.  to  which  no  gelatine  had  been  added, 
still  had  the  spores  swollen  only  and  no  germ-tubes. 

Often  in  gelatine  cultures  afler  some  days*  growth  I  found  the 
hyphsB  becoming  much  more  attenuated  and  the  protoplasm  less 
abundant  in  the  segments,  this  being  also  a  starvation  effect. 

I  investigated  the  parasitic  phase  of  this  fungus  by  examining 
the  diseased  thallus,  and  by  attempting  to  produce  the  same 
appearance  in  healthy  thallus  brought  from  a  distance  and 
showing  no  trace  of  the  disease.  Some  such  pieces  of  thallus  I 
infected  directly  with  spores  taken  from  the  normal  spore- 
clusters  formed  on  the  host,  and  others  with  spores  from  my  own 
pure  cultures.     Details  of  these  experiments  will  be  given  later. 

Careful  examination  of  a  very  large  number  of  sections  of  the 
thallus  showed  that  the  mycelium  was  intracellular.  Though  in 
several  instances  it  appeared  that  hyphse  might  also  be  inter- 
cellular, yet,  as  I  saw  no  sign  whatever  of  any  haustoria,  I  feel 
satisfied  that  the  mycelium  is  entirely  intracellular.  The 
mycelium  was  most  abundant  in  the  superficial  cells  or  those 
immediately  beneath  them,  though  it  was  by  no  means  rare  in 
the  deeper  parts  of  the  thallus.  In  some  sections  it  was  very 
abundant  in  the  neighbourhood  of  the  antheridia,  but  in  other 
cases  there  was  no  preponderance  of  mycelium  in  such  regions. 
So  very  many  sections  showed  hyphsB  at  the  base  of  the  rhizoids, 
as  to  raise  the  question  whether  the  infection  of  the  host  was  by 
way  of  the  rhizoids,  but  1  think  the  balance  of  evidence  is  against 
this  idea.  In  several  cases  hyph»  were  found  within  the  rhizoid 
passing  along  towards  its  tip  but  not  reaching  it,  and  thus 
growing  from  the  thallus  up  the  rhizoid,  rather  than  having  come 
from  an  infecting  spore.  I  even  tried  to  get  the  direct  infection 
of  the  rhizoids  :   I  mounted  small  pieces  of  the  thallus  bearing 
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many  rhizoids  (really  the  rejuvenation  shoots  described  on 
page  116)  in  hanging  drops  of  water  containing  many  spores,  and 
kept  them  under  observation  for  three  weeks,  but  no  single 
instance  did  I  see  of  a  germ-tube  piercing  the  rhizoid  wall,  ?'.  e, 
of  penetration  of  the  rhizoid  wall  from  without.  Similar  hanging 
drops  well  showed  the  power  of  hyph»  to  penetrate  the  rhizoid 
wall/rom  within^  and  to  grow  out  from  them,  but  in  this  case  these 
hyphsB  had  been  nourished  at  the  expense  of  the  contents  of  the 
rhizoid.  This  question  of  infection  by  the  rbizoids  seemed  to  me 
80  important  that  1  gave  special  attention  to  it.  In  very  many 
sections  I  found  mycelium  at  the  base  of  the  rhizoids,  but  I  could 
not  foDow  the  hyph©  into  contiguous  cells.  I  had  been  so  much 
struck  with  the  constancy  of  the  progression  of  the  disease  from 
the  older  and  rhizoid-bearing  part  of  the  thallus  towards  the 
apical  region  free  from  rhizoid^,  and  I  had  so  often  found  in 
hanging-drop  cultures  of  small  pieces  of  thallus  in  water  that 
while  the  spores  towards  the  upper  surface  had  not  even  swollen, 
those  near  the  rhizoida  had  germinated  and  their  gerra-tubes 
had  encircled  these  rhizoids  (pointing  to  some  chemotactic  in- 
fluence), that  I  could  not  help  thinkiug  that,  even  though  I  had 
specially  noticed  the  cobweb-like  mycelium  on  the  upper  surface 
of  the  thallus  (see  fig.  2),  I  should  iind  that  infection  was  by  the 
rhizoids,  and  that  the  fungus  was  a  saprophyte,  which  by  feeding 
on  the  dead  rhizoid  had  become  educated  up  to  a  parasitic  phase 
and  thus  enabled  to  extend  to  and  to  kill  liviug  cells.  But  I  can 
find  nothing  whatever  to  support  this  idea  of  direct  infection  by 
rhizoids. 

In  many  hanging-drop  cultures  of  small  pieces  of  thallus  in 
water  I  had  found  that  its  cells  were  brown  near  germinating- 
spores  or  their  germ-tubes,  that  they  resembled  in  fact  cells  of 
the  thallus  just  at  the  margin  of  the  diseased  area  :  the  walls 
were  brown,  the  protoplasm  shrunken,  and  the  primordial  utiiclo 
collapsed;  the  chloroplastids  had  lost  their  colour  and  had 
become  massed  together.  I  endeavoured  to  produce  this 
characteristic  appearance  of  the  disease  and  to  locate  the  exact 
point  of  infection.  I  kept  pieces  of  thallus  in  small,  covered 
glass  dishes,  and  directly  infected  them  with  spores  removed 
from  the  clusters  on  the  host  by  freshly-drawn  glasd  needlejj. 
Some  were  kept  in  the  laboratory  dark  room,  while  others  were 
left  in  the  laboratory.  The  thallus  became  diseased,  but  no 
difference  in  the  time  required  for  infection  was  recoguized,  the 
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only  difference  in  fact  being  that,  while  in  the  thallus  in  light 
the  brown  patches  of  cells  produced  by  the  infection  were  close 
together,  making  indeed  a  continuous  though  rather  diffuse 
patch,  in  the  thallus  kept  in  darkness  such  brown  cells  were 
more  separated,  owing  possibly  to  the  elongation  of  the  thallus 
due  to  the  absence  of  light  and  the  consequent  attenuaMon  of  its 
individual  parts  (see  PI.  6.  figs.  6-8).  I  carefully  sterilized  some 
fine  camel-hair  brushes  by  boiling  them  for  some  time  in  a  t«8t- 
tube.  I  allowed  the  fine  point  to  ju^^t  touch  the  spore-cluster, 
the  spores  thus  removed  being  painted  on  the  thallus,  and 
each  bfusli  boiled  before  again  being  used.  This  precaution  of 
removino:  npores  only  is  very  necessary  becauRe,  especially  if  taken 
from  a  culture,  a  certain  amount  of  some  nutrient  taubstance  might 
otherwise  be  taken,  and,  as  de  Bary*  has  shown,  saprophytic 
fungi  started  in  nutrient  solutions  may  become  parasitic.  I  tried 
this  effect  in  several  cases,  and  found  that  where  the  spores  were 
mixed  up  with  a  drop  of  gelatine  before  applying  them  to  the 
JPellia,  the  thaUus  became  diseased  much  earlier,  the  infection 
therefore  being  hastened  by  this  nursing  up  of  the  spores. 

The  time  necei<sary  for  the  manifestation  of  the  disease  as  a 
result  of  direct  infection  varied  considerably :  thus  while  at  the 
end  of  May  four  days  (26th  to  dOth)  sufficed  for  the  appearance 
of  the  characteristic  brown  colour  of  the  diseased  thallus, 
towards  the  end  of  June  fourteen  and  even  sixteen  days  were 
necessary  for  a  similar  development  of  the  disease.  Can  it 
be  that  this  fungus  is  specially  virulent  in  the  early  days  of  its 
parasitic  phase  ?  The  original  pan  seems  to  point  to  some  such 
loss  of  vital  activity,  for  while  at  an  early  period  the  rate  of 
extension  of  the  disease  was  rapid — ^the  diseased  area  having 
increased  by  an  inch  radially  between  Saturday,  May  30th,  and 
Monday,  June  1st — during  July  there  was  very  little  change  in 
appearance,  the  fungus  in  fact  seeming  to  have  exhausted  itself, 
and  the  host  actively  rejuvenating. 

My  chief  difficulty  was  the  procuring  of  a  section  that  would 
show  the  actual  infection  of  the  host.  Pieces  of  thallus  were 
carefully  infected  with  spores  only,  and  after  the  third  day  I  cut 
day  by  day  transverse  sections  of  the  thallus  and  horizontal 
sections,  removing  the  superficial  cells  so  as  to  try  to  get  the 
point  of  infection  in  section  and  in  surface  view.  I  found  that 
many  spores  had  not  germinated  by  the  fourth,  eighth,  and  even 
fourteenth  day,  and  the  irregularity  of  germination  reduced  my 

*  Comp.  Morph.  k  Biol,  of  Fungi,  Mycetozoa,  and  Bacteria,  p.  381. 
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chance  of  success.  A  lar^e  number  of  my  sections  showed  clearly 
that  direct  infection  had  occurred :  single  isolated  cells  of  the 
superficial  layer  presented  the  characteristic  brown  collapsed 
appearance.  I  could  repeatedly  trace  a  hypha  from  a  spore  to  a 
browned  superficial  cell,  from  which  cell  I  could  trace  a  hypha 
through  the  next  cell  towards  the  central  tissues,  but  I  could  not 
demonstrate  the  continuity  of  these  two  pieces  of  hypha.  I 
felt  perfectly  sure  that  the  obtaining  of  an  ideal  preparation  was 
only  a  matter  of  time ;  and  I  continued  to  cut,  mount,  and  examine 
in  water  sections  of  the  thallus  that  I  had  infected  from  the 
spore-clusters  on  the  host  and  from  tube  cultures.  At  this 
juncture  Professor  Marshall  Ward  advised  me  to  mount  my 
sections  in  a  one-per-cent.  solution  of  potash ;  and  I  cannot  say 
too  much  in  favour  of  such  a  practice,  for  I  feel  confident  tiiat 
much  of  my  labour  would  have  been  spared  by  its  use,  and  I 
should  have  thereby  saved  much  time  and  valuable  material. 

However,  on  Tuesday,  July  14th,  I  obtained  amono;  many  others 
the  preparation  shown  in  PI.  7.  fig.  33,  which  is  specially  interesting 
as  the  thallus  from  which  it  was  cut  had  b.en  infected  from  a  t'lbe- 
culture.  My  preparations,  therefore,  demonstrated  the  parasitism 
of  the  fungus,  for  I  had  taken  its  spores  from  the  boat,  had 
cultivated  the  fungus,  and  with  the  spores  from  a  pure  culture 
had  been  able  to  infect  the  host-thalluB  and  to  produce  on  that 
thallus  the  appearances  characteristic  of  the  disease,  and  had 
traced  the  actual  infection  of  the  host  through  its  upper  surface. 
Such  infection  can  only  be  parasitism.  All  the  cells  were  alive, 
the  only  sign  of  approaching  alteration  being  the  brown  tinge 
of  the  wall  and  this  due  to  the  enzyme  produced  by  the  spore 
and  its  germ-tube :  there  was  no  nursing  of  the  fungus  on  dead 
matter,  and  I  had  been  very  careful  to  place  spores  only  on  the 
thallus  with  no  admixture  whatever  of  any  nutrient  material. 
The  thallus  remaining  after  material  for  sections  had  been 
removed  was  allowed  to  live  on  in  the  laboratory  to  see  if  it 
would  show  the  same  macroscopic  optical  characters  of  the 
disease,  and  whether  the  disease  would  spread  along  the  thallus 
as  in  the  original  cases, — and  it  did  so. 

I  have  therefore  been  able  to  satisfy  myself  that  a  saprophytic 
fungus  has  taken  on  a  parasitic  phase.  It  is  by  no  means  an 
uncommon  experience.  Borne  three  years  ago  I  saw  a  very  good 
instance  of  the  same  phenomenon  at  the  Cambridge  Botanic 
Garden,  where  spores  of  Botrytis^  growing  on  a  dead  twig  of 
Deherainia,  had  fallen  on  to  a  leaf  of  Adrioptis  immediately 
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below,  and  Lad  produced  on  this  leaf  an  appearance  that 
exactly  resembled  the  ravages  of  a  Feronospora^  but  was  really 
due  to  the  parasitic  Botryiia^  which  I  allowed  to  form  its  conidia 
so  as  to  remove  any  possibility  of  doubt. 

At  or  near  the  growing-points  of  Fellia,  and  less  often  on  the 
margin  of  the  browned,  apparently  dead  thallus,  there  appeared 
small  green  outgrowths  (PL  6.  figs.  3,  4,  and  5).  These  grew  and 
produced  elongated  slender  branches  of  the  thallus,  forming  in 
fact  the  rejuvenating  shoots  that  supply  such  favourable  material 
for  sections  to  demonstrate  the  direct  infection  of  the  host. 
Anybody  who  has  passed  their  hand  over  a  close-growing  patch 
of  Pellia  has  probably  seen  thrown  off  from  the  thallus  small 
isolated  pieces  each  capable  of  independent  existence  and  growth, 
and  resembling  in  fact  the  buds  on  Lycopodium  Selago  stem,  and 
the  bulbs  and  bulbils  of  higher  plants.  These  rejuvenating 
shoots  are  probably  related  to,  if  not  morphologically  identical 
with,  these  propagative  shoots,  and  were  readily  produced  by 
keeping  a  piece  of  thallus  moist  in  a  covered  glass  dish.  They 
seem  to  arise  from  the  apical  embryonic  tissue,  but  whether  such 
tissue  is  capable  of  withstanding  the  general  disease  of  the  thallus 
I  cannot  say.  May  it  not  indeed  involve  the  whole  question  of 
predisposition  p  for  here  is  an  instance  of  the  immunity  of 
vigorous  living  cells  towards  a  fungus,  to  whose  attacks  older, 
less  vital  cells  have  become  an  easy  prey. 

I  am  very  glad  of  this  opportunity  of  acknowledging  the  very 
great  assistance  so  kindly  given  me.  To  Professor  Marshall 
Ward  I  am  indebted  for  much  information,  for  suggestions,  and 
help  as  difficulties  arose.  I  owe  thanks  also  to  Mr.  B.  I.  Lynch, 
P.L.S.,  Curator  of  the  Botanic  Garden,  Cambridge,  and  to  his 
foreman,  Mr.  G-.  Lamb,  for  their  kind  assistance  in  so  many  . 
ways  and  for  providing  me  with  that  supply  of  material  in  good 
condition,  so  essential  in  any  investigations  of  this  kind. 

Summary* 
The  thallus  of  Pellia  epiphylla  was  found  to  suffer  from  a 
disease  evidently  epidemic  in  nature,  caused  by  a  fungus  whose 
septate  mycelium  was  found  in  the  tissues  of  the  host.  The 
fungus  was  isolated  and  found  to  be  the  conidial  form  of  an 
Ascomycete,  and  from  its  structure  and  conidia,  and  life-history 
as  far  as  it  could  be  made  out,  it  appears  to  be  similar  to,  if  not 
identical  with,  the  Trichoderma-phase  of  Hypocrea^  but  no 
resting-stage  Las  yet  been  found.    It  was  cultivated  on  nutrient 


Digitized  by  VjOOQIC 


Ellis 


LiriN  Soc  Jo  URN  BoT  Voi.XXXllI  PI  6. 


w 


^VG  ?  E  del  RMorgaun  Kth 


Digitized  by 
PARASITE  UPON   PELLIA    EP1PK^'T.I.A. 


Digitized  by  VjOOQIC 


h  ills 


Linn  Soc  Joukn  Rot  Voi-  /  C^llI  PI 


'-^'.Gi  T'.  uel  RMorgan  lilii 


Digitized  by 


^o^le^  '^ 


T:^  AW  A.qTTlT.    TTDn'M  "PTT^.T  .T  .TA     F.PTPHYLLA. 


Digitized  by  VjOOQIC 


PARASmO  ON  PELLIA  EPIPHTLLA.  117 

media,  and  spores  from  a  pure  culture  when  applied  to  healthy 
thallus  produced  in  it  a  disease  like  that  of  the  original  thallus. 
By  means  of  sections  the  direct  infection  of  the  host  by  its 
upper  surface  was  followed  out  and  the  parasitic  nature  of  the 
fungus  established. 

EXPLANATION  OP  THE  PLATES. 
Plate  6. 

Fig.  1.  Appearanoe  of  a  pan  of  Pellia  epiphylla  oa  May  14th,  1896.  The  hole 
on  the  aide  is  due  to  the  remoTal  of  a  sample  of  the  thallus  at  the 
margin  of  the  diseased  area.  From  this  hole  the  diseased  area 
extends,  and  near  that  margin  towards  the  centre  of  the  pan  are 
several  small  white  spore-olosters  in  an  early  stage  of  deyelopment. 

Fig.  2.  Appearance  presented  bj  the  pan  on  June  5th,  1896.  The  greater 
part  of  the  area  is  now  inrolyed,  and  the  mycelium  is  extending  orer 
the  surface  of  the  part  last  attacked.  On  the  diseased  tissue  spore- 
dusters,  both  white  and  green,  are  numerous,  and  at  the  parts  first 
attacked  rejuvenation  shoots  (compare  figs.  3  &  5)  have  appeared. 

Figs.  3-5.  Examples  of  the  rejuvenation  shoots  produced  on  the  thallus  of 
Pellia^  killed  by  its  parasite  Trichodenna. 

Figs.  6  &  7.  Pieces  of  thallus  of  PelUa,  showing  the  small  diseased  areas  pro- 
duced by  brushing  spores  of  Trkhoderma  on  the  upper  surface  a 
fortm'ght  earlier. 

Fig.  8.  A  piece  of  thallus  similarly  infected  but  kept  in  a  dark  room  for  the 
fortnight. 

Plate  7. 

Pigs.  9-15.  Germination  of  the  spores  of  TrichoderTna,  some  with  two  germ- 
tubes. 

Figs.  16-18.  Hyphss  of  Trichoderma,  some  segments  containing  vacuolated 
protoplasm  while  other  segments  are  empty. 

Figs.  19  &  20.  Formation  of  secondary  spores,  terminal  and  interstitial,  of 
Trichoderma  in  cold-water  extract  of  PeUia  epiphyUa  thallus,  in  a 
coTerslip  culture  two  weeks  old. 

Figs.  21-25.  Formation  of  secondary  spores  in  a  gelatine  hanging-drop  culture 
of  Trichoderma,  during  its  fourth  week  of  growth  and  after  the 
formation  of  oonidia. 

Fig.  26.  Oonidia  and  oonidiophore  removed  from  a  spore-cluster  of  Trichoderma 
grown  on  the  thallus  of  Pellia  epiphylla. 

Figs.  27-29.  Stages  in  the  formation  of  the  terminal  oonidia  of  Trichoderma  in 
gelatine  hanging-drop  cultures. 

Fig.  30.  "  Coralline  branching  *'  in  hanging-drop  cultures. 

Figs.  31  k  32.  "  Cross  connexions  "  in  hanging-drop  cultures. 

Fig.  33.  A  preparation,  illustrating  the  direct  infection  of  PeUia  thallus  by  the 
germ-tube  of  a  spore  of  Trichoderma,  and  the  discoloration  of  the  cell- 
wall,  cauaed  by  the  enzyme  produced  by  the  germinating  spores  and 
their  germ-tubes. 
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On  the  Origin  of  "  Tranefuaion-tissue  "  in  the  Leaves  of  Gymno- 
spermous  Plants.  By  W.  C.  Wobsdell.  (Communicated 
by  D.  H.  Scott,  F.E.8.,  F.L.S.,  Hon.  Keeper  of  the  JodreU 
Laboratory,  Eoyal  Gardens,  Kew.) 

[Bead  18tli  Marob,  1897.] 

Thebb  is  a  species  of  conducting-tissue  occurring  in  the  green 
parts  of  certain  plants  which  for  long  has  been  known  by  the 
name  of  transfiision-tmue.  It  occurs  principally  in  the  leaves  of 
Gymnosperma,  but  is  not  exclusively  confined  to  this  group  of 
plants.  It  is  found  most  usually  in  direct  connexion  with  a 
vascular  bundle,  and  extending  out  from  this  among  the  cells  of 
the  surrounding  parenchyma,  and  consists  of  tracheides,  short 
and  parenchymatous  in  shape,  which  are  often  accompanied  by 
bast-cells.  It  doubtless  serves  as  a  secondary  conducting-tissue 
for  those  leaves  whose  vascular  bundles  are  few  or  widely 
separated,  and  are  not  supplied  with  a  complex  system  of  veins 
such  as  is  found  in  Dicotyledonous  plants.  It  is  most  abundantly 
represented  in  the  leaves  of  Conifers,  where  it  is  universal ;  it  is 
also  found  in  the  leaves  of  nearly  all  Cycads.  In  these  two 
orders  of  plants  the  transfusion-tissue  occurs  almost  always  in 
lateral  connexion  with  the  vascular  bundle.  But  it  is  also  found 
in  a  few  genera  all  round  the  bundle,  in  others  on  the  outer 
periphery  of  the  phloem,  and  in  others  again  opposite  the  xylem. 

As  regards  the  origin  of  this  tissue  there  are  various  views : 
some  consider  that  it  forms  part  of  the  conducting-tissues  of  the 
vascular  bundle  to  which  it  is  attached ;  others  consider  that  it 
belongs  to  the  parenchymatous  ground-tissue  of  the  leaf ;  finally, 
the  French  botanist.  Van  Tieghem,  maintains  that  it  is  part  of 
the  pericycle  surrounding  the  bundle.  While  the  latter  view 
may  be  perfectly  correct  as  far  as  the  ontogenetic  origin  of  the 
elements  composing  this  tissue  is  concerned,  my  own  investi- 
gations go  to  show  that,  phylogenetically,  this  tissue  has  an 
origin  agreeing  with  that  assumed  by  the  first  of  the  above  views, 
viz.  from  the  vascular  bundle  it-elf,  though  in  a  manner  very 
difibreut  from  what  the  authors  of  this  view  suspected. 

I  will  first  of  all  describe  the  structure  of  a  bundle  from  an 
ordinary  foliage-leaf  of  a  Cycad,  so  as  to  pave  the  way  for  my 
subsequent  remarks.  It  is  well-known  that  the  vaitcular  bundles 
of  the  leaf  of  Cycads  have  a  structure  peculiar  to  this  order  and 
not  found  in  any  other  living  group  of  plants.     Towards  the 
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dorsal  (lower)  surface  oi*  the  lamina  is  placed  tlie  phloem ;  next 
comes  the  ordinary  xylem,  which  is  formed  by  the  cambium  in  a 
centrifugal  •  manner  ;  on  the  inner  side  of  the  secondary  wood 
there  may  or  may  not  be  a  few  eleaients  of  primary  centrifugal 
wood,  and  then  comes  the  protoxylem,  considtiag  of  narrow, 
elongated,  spirally-  or  reticulately- thickened  elements.  Further, 
beyond  the  protoxylem,  ».  e.  between  this  tissue  and  the  ventral 
(upper)  surface  of  the  leaf,  occurs  another  strand  of  xylem, 
primary  in  origin,  and  of  much  greater  development  than  that  of 
the  centrifugal  wood :  this  is  centripetal  in  development,  i.  e.  its 
elements  are  formed  successively  from  the  protoxylem  towards 
the  ventral  (upper)  surface  of  the  leaf ;  it  is  characteristic  of  the 
Cycade».  In  the  petiole  the  structure  of  the  bundles  is  the 
same  though  their  orientation  is  different. 

In  all  other  G-ymnosperms  and  in  Augiosperms  this  tissue  is, 
so  far  as  hitherto  observed,  completely  absent  from  the  vascular 
buudlet).  !No  trace  of  any  such  tissue  has  been  found  either  in 
the  leaves  of  the  Conit'ersB  or  of  the  G-netaceaB.  In  all  these 
cases  the  whole  of  the  wood  has  been  regarded  as  centrifugally 
developed. 

In  in\  estigating  the  structure  of  the  cotyledons  of  some 
seedlings  of  Qingko  biloba,  grown  in  the  Boyal  G-ardens,  Kew, 
I  observed  a  most  interesting  point  in  regard  to  the  minute 
structure  of  the  vascular  bundle:?,  a  pair  of  which  traverse  each 
cotyledon.  In  shape,  as  seen  in  transverse  section,  each  bundle 
was  curved,  having  the  form  of  an  arc  of  a  circle.  The  phloem 
was  very  greatly  developed.  There  was  a  cambium  which,  on  the 
side  of  the  xylem,  had  cut  off  but  a  very  i'ew  elements  ;  and  to 
the  inside  of  this  lay  the  small  group  of  protoxylem.  On  the 
ventral  side  of  the  protoxylem,  however,  and  directly  opposite 
the  latter,  there  were  yet  other  tracheides  pre.-ent,  which,  by  their 
position  and  relative  development,  I  determined  to  be  none 
other  than  the  equivalent  of  the  centripetal  xylem  as  it  occurs 

*  The  terms  "centrifugal"  and  "centripetal,"  applied  to  the  development  of 
the  parts  of  the  bundle,  are  used  with  reference  to  the  centre  of  the  stem,  in 
Buch  a  way  that,  in  the  case  of  the  xylem,  starting  from  the  first-formed  trachea 
(protoxylem),  elements  formed  suocessiTely  nearer  the  phloem  (t.  e.  towards  the 
outeide  of  the  stem)  are  called  centrifugal,  and  those  formed  successively  in  the 
direction  away  from  the  phloem  {i,  e.  towards  the  centre  of  the  stem)  are  said 
to  be  centrijpttally  deyeloped.  The  same  terms  ("  centrifugal  "  and  "  centri. 
petal ")  are  applied  to  the  development  of  the  bundles  of  the  leaf  whatever  may 
be  their  orientation. 
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ia  the  bundles  of  the  leaves  of  Cycads.  Moreover,  these 
tracheides  were  very  much  scattered.  In  proportion  as  they 
receded  further  from  the  protoxylem  towards  either  side  of  the 
bundle,  they  attained  a  greater  diameter  and,  what  more 
especially  distinguished  them,  they  were  provided  with  reticulate 
tbickeniugs  on  their  broad  transverse  walls.  In  fact,  they 
presented  very  much  the  appearance  of  the  tracheides  composing 

Fig.  1. 


X' 


Transverse  section  of  vascular  bundle  from  the  upper  part  of  the  cotyledon  of 
Gingko  biloba.  pA = phloem  ;  ;M:=protoijlem ;  3?^= centripetal  xjlem; 
x^  =  transfusion-tissue. 

the  transfusion-tissue  in  the  leaves  of  Coniferse.  One  or  two  of 
these  tracheides  which  most  completely  resembled  transfusion- 
tissue  wore  situated  quite  on  the  side  ofthebuudle  and  bordering 
on  the  phloem.  In  longitudinal  section  a  most  evident  transition 
was  seen  between  those  tracheides  nearest  the  protoxylem,  which 
are  elongated  and  narrow  in  shape,  and  those  farthest  removed 
from  the  latter,  which  are  short  and  broad  and  in  ©very  way 
similar  to  the  elements  of  the  transfusion-tissue  in  Coniferous 
leaves. 

In  the  bundles  of  the  petiole  of  the  foliage-leaf  of  Oingho 
there  is  a  great  development  of  the  secondary  centrifugal  wood. 
But  here  also,  on  the  inner  or  ventral  side  of  the  protoxylem, 
were  seen  two  or  three  small  tracheides  of  centripetal  xylem. 
On  the  side  of  the  bundle  at  the  level  of  the  phloem  a  few 
elements  of  typical  transfusion-tissue  were  observed. 

A  study  of  the  structure  of  the  bundles  in  the  cotyledons  of 
Cycas  revoluta  revealed  something  very  similar  to  the  above 
Here,  as  in  Oingho,  there  was  a  relatively  small   development 
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of  the  centrifugal,  but  a  great  development,  on  the  contrary,  of 
the  centripetal  xylem.  Here  also  could  be  distinctly  seen  a 
transition  between  the  elements  nearest  the  protoxylem,  which 
were  quite  smaU,  and  other  tracheides,  of  great  diameter  and 
with  bordered  pits  on  their  transverse  walls^  which  occurred 
scattered  in  the  ground-tissue,  often  at  a  considerable  distance 
from  the  bundle.  It  was  interesting  to  see  how  some  of  these 
tracheides  extended  round  towards  the  phloem. 

Fig.  2. 
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TranBTerse  section  of  vascular  bundle  from  the  upper  part  of  the  cotyledon  of 
Cyccts  revolutcu    ^A = phloem  ;  ^=protoxjlem ;  jr^= centripetal  xylem. 

In  the  leaves  of  some  of  those  ConifersD  which  approach 
nearest  to  Qingko^  such  as  Cephdlotaxus  and  Taxus^  I  observed 
tracheides  on  the  ventral  side  of  the  protoxylem,  which,  by  their 
position  and  general  character,  may  be  considered  as  equivalent 
to  the  centripetal  xylem  in  Ginglco  and  Gycas,  After  a  rather 
extended  investigation,  I  came  upon  similar  instances  in  the 
leaves  of  Dammara^  Araucaria,  Widdringtonia,  and  Finus. 

Collating  these  facts  with  the  structure  as  we  have  long 
known  it  of  the  vascular  bundles  of  the  leaves  of  Conifers  and 
Cycads  generally,  it  appears  to  me  that  there  is  a  clue  to  be 
found  as  to  the  origin  of  the  transfusion -tissue  in  these  plants. 
This  tissue,  as  seen  in  the  cotyledonary  bundles  of  Ogcas  and 
QingJco^  is  clearly  an  extension,  towards  the  sides  of  the  bundle, 
of  the  centripetal  an/lem  of  the  latter.  It  is  the  successive, 
unlimited,  centripetal  development  of  the  tracheides  of  this 
tissue  which  affords,  as  it  were,  the  first  start  which  has  even- 
tually culminated,  in  more  modern  plants,  in  the  characteristic 
transfusion-tissue  at  the  side  of,  or  in  various  positions  around, 
the  vascular  bundle.  The  transfusion-tissue,  e,  y.,  of  Coniferous 
leaves  is  not,  as  some  have  supposed,  a  distinctly  new  tissue 
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derived  from  the  parenchyma  of  the  ground-tissue  of  the  leaf,  or 
even  of  the  pericyclic  cells ;  nor  is  it,  again,  as  others  have 
imagined,  the  equivalent  oF  a  lateral  vein  or  branch  of  the  bundle. 
The  conclusion  at  which  I  have  arrived  is  that  this  tissue  is  a 
direct  derivative  of  the  centripetal  xylem  which  normally  occurred 
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Fig.  4. 
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Fig.  3. 
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Fig.  3.  Tranarerse  section  of  vascular  bundle  of  the  leaf  of  Taxus  haccata. 

^A=phloem;  |)jr=protoxylem;   or*  =  centripetal  xyleiu  ;  j:*=centri- 

fugal  xjlem. 
Fig.  4.  Longitudinal  section  of  vascular  bundle  from  tlie  leaf  of  i>am mara,  and 

two  elements  of  transfusiou-iissue.     ^A= phloem  ;   pjr=protoxyIem  ; 

jr'=  centripetal    xylem  ;     jr'^= centrifugal    xylem  ;     </"=  transfusion - 

tissue. 

as  an  important  part  of  the  vascular  bundle  in  the  ancestors  of 
the  plantd  concerned  (for  which  fo^e^il  plants  afford  ample 
evidence).  But  as,  in  the  course  of  time,  the  centripetal  xylem 
of  the  bundle  disappeared,  as  having  become  a  useless  tissue,  the 
origin  of  the  transfusion-tissue,  which  has  pt'rdisted  as  a  highly 
useful  portion  of  the  bundle,  has  become  almost  completely 
obscured. 

[The  figures  illustrating  this,  paper  are  drawn  quite  diagram- 
matically.  At  some  future  time  I  hope  to  publish  a  more 
detailed  investigation  of  this  subject,  accompanied  by  fully- 
elaborated  and  accurate  figures. 

June  15,  1897.  W.  C.  W.] 
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On  the  Eyolution  of  Oxygen  from  Coloured  Bacteria.  By 
Alfbed  Jamks  Ewaht,  B.Sc,  Ph.D.,  1851  Exhibition 
Scholar,  formerly  Demonstrator  of  Botany  in  University 
College,  Liverpool.  (Communicated  by  Prof.  J.  ErETifOLns 
Gbkkk,  D.Sc.,  r.E.8.,  F.L.S.) 

[Bead  15th  April,  1897.] 

The  relations  of  Bacteria  to  oxygen  exhibit  some  of  the  most 
interesting  and  important  phenomena  of  biological  science,  for 
in  obligate  anaerobic  Bacteria  we  are  confronted  with  plants 
the  respiration  of  which  is  apparently  quite  different  from  that  of 
ordinary  plants  or  animals.  An  explanation  of  the  pheuomeoon 
of  anierobism,  which  has  been  put  forward  by  Pasteur,  is  that  these 
organisms  have  the  power  of  holding  a  supply  of  reserve  oxygen. 
This  hypothesis,  however,  fails  to  explain  the  existence  of 
anaerobic  Bacteria,  to  which  the  presence  of  only  a  slight  amount 
of  oxygen  is  extremely  injurious.  In  addition,  Hesse*  has 
shown  that  anaerobic  Bacteria  in  the  absence  of  all  free 
oxygen  evolve  CO,  in  such  amount  as  can  only  be  explained  by 
supposing  that  tne  oxygen  thus  evolved  is  derived  from  the 
stable  oxygen  containing  compounds  in  the  nutrient  medium. 

Beyerinckf,  arguing  from  the  fact  that  phosphorescent 
Bacteria  may  continue  to  show  phosphoreecence  for  an  hour  or 
more  after  all  oxygen  has  been  absorbed  by  sodium  hyposulphite, 
concludes  that  these  organisms  are  exceptional  in  possessing  a 
store  of  combined  oxygen,  present  in  sufficient  amount  to  permit 
of  respiration  and  phosphorescence  continuing  fur  a  short  time 
after  all  supply  of  external  oxygen  has  been  cut  off.  This  does 
not,  however,  appear  to  be  any  reason  for  considering  this 
phenomenon  to  be  anything  more  than  a  manifestation  of  what 
is  generally  known  as  intramolecular  respiration.  Beyerinck 
also  concludes  that  anaerobic  Bacteria  require  ultimately  for  the 
continuance  of  their  life  and  vegetative  activity  a  slight  store  of 
oxygen,  and  that  this  oxygen  can  be  handed  on  from  generation 
to  generation.  If  held  in  such  a  manner  its  presence  is  impos- 
sible to  detect,  and,  indeed,  Beyerinck's  statement  amounts  to 
little  else  but  saying  that  combined  oxygen  is  a  constituent  of 

*  B.  Heflse,  '*  Ueber  die  gasforruigen   Stoffwechsel-Prodacto  beim  Wachs- 
thum  der  Baktarien/'  in  ZeiUchr.  f.  Hygiene,  Bd.  xv.  1893,  p.  17. 
t  M.  W.  Beyerinck,  in  ArobiTes  NeerlandaiseB,  xziii.  pp.  416-427. 


Digitized  by  VjOOQIC 


124  DB.  A.  J.  EWAHT  OIT  THE  EVOLUTION  OF 

bacterial  plasma.  If,  howeyer,  the  oxjgen  were  held  in  a  loose 
and  readily  available  form,  occluded  or  in  loose  chemical  com- 
bination, it  should  be  possible  to  detect  the  presence  of  such 
oxygen  by  chemical,  physical,  or  biological  methods. 

The  fact  that  certain  coloured  Bacteria  can,  when  exposed  to 
light,  evolve  traces  of  oxygen  has  now  for  some  time  been 
known.  Eugelmann  *  has  described  a  motile  green  bacterium, 
which  possesses  a  faint  power  of  assimilation,  and  also  states 
that  the  same  power  may  be  shown  by  the  **  Purpur-Bakterieu,'* 
in  which  not  chlorophyll  but  a  different  pigment,  "  Bakterio- 
purpurin,"  having  a  totally  different  absorption  spectrum  to 
that  of  chlorophyll,  is  present.  The  main  absorption  of  bacterio- 
purpurin  takes  place  in  the  ultra-red;  and  Eugelmann  has 
succeeded  in  establishing  the  fact  that  the  red  Bacteria  are 
capable  of  relatively  fairly  active  assimilation  when  exposed  to 
the  invisible  ultra-red  heat-rays. 

Since  Engelmann  no  other  author  has  published  anything 
bearing  directly  on  this  question,  though  such  epoch-making 
researches  are  naturally  always  in  need  of  confirmation  and 
corroboration.  Many  other  Bacteria  also  are  coloured  or  have 
the  power  of  forming  pigments ;  but  the  question  as  to  what  the 
utility  of  these  pigments  may  be  has  never  been  answered 
satisfactorily,  and  has  only  in  a  very  few  cases  even  been 
attempted. 

Thus  Beyeriuck  t  considers  that  in  what  he  terms  parachromo- 
phoric  Bacteria  the  pigment  is  to  be  regarded  as  an  excrete 
waste  or  by-product  of  destructive  metabolism.  The  same  is 
probably  the  c&se  with  the  chromoparic  Bacteria  (Bacillus 
cyane0'fu8cu8,  B,  cyanogenus^  B.  jpyoeyaneusj  B.  virescens, 
B'  prodigiosus).  On  the  other  hand,  in  chromophoric  Bacteria, 
in  which  Beyerinck  includes  the  green,  red,  yellow,  and  brown 
Bacteria,  which  do  not  fluidify  gelatine,  the  pigment,  since  it 
forms  an  integral  part  of  the  bacterial  plasma  so  long  as  this  is 
living,  must  have  an  important  biological  meaning.  One  possi- 
bility is  that  the  pigments  in  these  cases  are  assimilatory 
pigments  like  chlorophyll,  etiolin,  and  bacterio-purpurin.  It 
was  with  the  intention  of  determining  this  point,  and  also  of 

*  T.  W.  Engelmann,  in  Bot.  Zeit.  1882  and  Oct  1888. 
t  M.  W.  Beyerinck,  in  Bot.  Zeit.  1801 :  "  Die  Lebensgeschichte  einer  Pigment- 
Bakterie." 
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testiog  the  obseryations  made  by  Engelmann  upon  green  and 
purple  Bacteria,  that  the  following  investigation  was  undertaken, 
the  results  of  which  seem  to  make  clear  the  function  of  the 
pigment  in  certain  of  the  Bacteria  examined. 

If  a  quantity  of  a  certain  brown  bacterium,  Bacillus  hrunneuf^ 
IB  enclosed  along  with  Bacterium  Termo  in  a  cover-glass  prepa- 
ration and  ringed  with  vaseline,  it  is  at  once  seen  that  the  B,  Termo 
remain  in  active  movement  for  a  considerable  time  in  the  neigh- 
bourhood of  the  masses  of  Bacillus  hrunneus.  The  moBt  con- 
venient method  of  demonstrating  this  phenomenon  is  by  mixing  a 
small  quantity  of  B.  hrunneus,  taken  from  an  agar  culture  by 
means  of  a  sterilized  platinum  spatula,  with  a  small  drop  of  cool 
but  still  fluid  gelatine  on  a  slide.  When  solidified,  a  drop  of  water 
containing  active  Bacterium  Termo  is  added,  and  the  whole  is  at 
once  covered,  all  air-bubbles  being  excluded  and  ringed  as  usual. 
Hound  the  edges  of  the  gelatine,  and  especially  in  any  bays  or 
indentations  which  may  be  present,  the  B.  Termo  continue  in  at 
first  very  active  movement,  which  gradually  becomes  weaker  and 
finally,  after  several  hours,  ceases.  If  the  gelatine  is  made  in 
ring  form,  the  B.  Termo  move  with  about  equal  rapidity  on  the 
inner  and  outer  sides  of  the  ring.  There  is  hence  no  error  due 
to  any  diffusion  of  oxygen  from  outside  through  the  ringing  of 
vaseline. 

A  possibility  of  error  is  that  the  gelatine  in  such  preparations 
may  be  an  exciting  or  aiding  cause  for  the  movement  of  J9.  Termo, 
for  a  short  time  at  least.  In  preparations  made,  however,  with 
B.  Termo  and  gelatine  alone,  all  movement  ceases  in  a  few  (5-10) 
minutes.  A  second  possibility  is  that  the  movement  may  be 
caused  by  some  unknown  excrete  bacterial  product,  and  not  be 
due  to  oxygen.  If  preparations  are  made  with  a  drop  of  the 
Altered  exuded  fluid  from  an  agar  culture  of  Bacillus  brunneus,  or 
with  Bacteria  which  have  been  heated  to  100°  C  for  a  few 
minutes,  in  a  few  minutes  the  Bacterium  Termo  is  entirely  at  rest. 
Presh  gelatine  preparations,  which  have  been  soaked  in  water 
for  15  to  30  minutes,  show,  on  adding  B,  Termo  and  closing,  a 
quite  active  movement  as  usual. 

An  additional  indication  that  the  exciting  cause  of  the  move- 
ment is  oxygen  is  afl^orded  by  the  fact,  that  if  Spirilla  are 
introduced  these  collect  at  a  distance  from  the  edge  of  the 
gelatine,  after  several  hours  coming  nearer  and  nearer  and  Anally 
touching  it.     The  evolution  of  oxygen  is  therefore  at  flrst  suffi- 
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zinc  dust  is  added,  so  that  any  blue  tinge  acquired  whilst  the  air 
18  being  driven  out  can  be  remoyed  by  shaking.  After  a  certain 
time  the  tubes  between  the  flasks  are  clamped,  and  after  a  few 
hours  the  current  is  renewed,  when  the  gas  in  the  2nd  flask,  which 
contains  a  bouillon  culture  of  Bacillus  hrunneus^  is  slowly  driven 
through  the  3rd  flask.  The  reduced  indigo-carmine  in  the  latter 
acquires  in  the  upper  layers  a  distinct  blue  tinge,  showing  that 
oxygen  has  been  evolved  from  the  culture  of  J5.  hrunnem.  The 
time  necessary  to  drive  out  all  oxygen  irom  the  flasks  is  deter- 
mined by  previous  experiments  made  with  sterile  bouillon.  On 
reelamping  and  leaving  for  a  few  hours,  no  further  evolution  of 
oxygen  can  be  detected  from  the  B.  hrunneus  culture. 

That  the  oxygen  is  evolved  in  the  normal  form  as  O^,  and  not 
as  ozone  or  O,,  can  be  shown  by  testing  with  a  hanging-drop  of 
KI  and  starch  in  an  atmosphere  of  hydrogen. 

The  following  experiment  seems  to  show  that  the  evolution  of 
oxy8:en  is  a  vital  process  continuing  only  as  long  as  the  Bacteria 
remain  living.  The  usual  chamber  arrangement  having  been  set 
up  and  a  quantity  of  B,  hrunneus  enclosed,  a  drop  of  concen- 
trated HgCl,,  previously  contained  in  a  bulb  in  the  tube  leading 
to  the  chamber,  is  driven  by  the  current  of  hydrogen,  on 
inclining  the  tube,  into  the  chamber  and  comes  into  contact  with 
the  B,  hrunneus  lying  on  the  floor  of  the  latter,  and  separated 
from  the  outer  half  by  a  streak  of  vaseline.  The  evolution  of 
oxygen  from  the  bacterial  mass  is  at  flrst  quickened,  but  then 
rapidly  weakens  and  ceases  entirely  in  about  an  hour  or  so* 
The  process  therefore  appears  to  be  a  vital  one,  ceasing  as 
soon  as  the  HgCl,  reaches  the  centre  of  the  bacterial  mass  and 
the  Bacteria  are  killed.  As  will  be  shown  later,  however,  this 
phenomenon  has  really  a  quite  diflerent  bearing  on  the  problem 
at  i:iBue. 

At  first  sight  it  appears  as  if  we  had  here  to  do  with  an 
assimilatory  process,  the  oxygen  evolved  being  derived  from  the 
assimilation  of  GO,  and  the  bacterial  pigment  being  an  assimi- 
latory pigment.  Were  this  so,  it  would  be  natural  to  expect 
the  evolution  of  oxygen  to  take  place  more  actively  in  an  atmo- 
sphere of  n  +  a  little  CO,,  than  in  an  atmosphere  of  H  alone. 
That  oxygen  can  be  evolved  in  an  atmosphere  of  H  is  no  proof 
that  it  is  not  derived  from  a  process  of  assimilation,  for  green 
algw  exposed  to  light  in  an  atmosphere  of  H  evolve  sufficient 
oxygen  to  keep  Bacterium  Termo  in  a  hanging  drop  in  active 
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moTement,  even  though  a  small  drop  containing  onlj  a  hundred 
or  two  of  Bacterium  Termo  is  used,  from  which  no  appreciable 
trace  of  00^  is  evolved. 

It  appeared  at  first  as  if  the  coloured  Bacteria  evolved  oxygen 
more  rapidly  in  an  atmosphere  of  H  containing  a  little  GO, 
than  in  an  atmosphere  of  pure  H.  The  experiments  were 
performed  in  the  following  manner : — ^The  time  which  it  takes  for 
the  B,  Termo  which  have  been  brought  to  rest  by  a  current  of 
H  to  recommence  to  move,  when  the  tubes  leading  to  and  from 
the  chamber  containing  the  coloured  Bacteria  are  clamped,  is 
determined.  Then  a  mixture  of  H  and  CO,  is  passed  through 
the  chamber,  when,  on  closing,  the  B.  Termo  recommence  to 
move  in  a  shorter  time  than  they  did  alone.  Further  examination 
showed,  however,  that  this  diiference  was  due  to  the  presence  of 
traces  of  oxygen  in  the  CO3  employed.  To  remove  this  oxygen 
the  COj  was  passed  over  tubes  of  pyrogallol  and  KHO.  Theo- 
retically, owing  to  the  absorption  of  the  CO,  by  the  potash,  this 
arrangement  should  be  unworkable,  but  practically  it  was  found 
possible  to  obtain  CO^  in  this  manner  perfectly  free  from  all 
traces  of  oxygen.  The  evolution  of  oxygen  can  now  be  demon- 
strated to  take  place  with  equal  rapidity  in  an  atmosphere  of  H 
alone,  as  in  one  composed  of  H  with  a  little  CO,. 

A  possibility  not  as  yet  excluded  is,  however,  that  a  process 
of  assimilation  might  be  carried  on  at  the  expense  of  the  GO,, 
provided  by  the  re:«pi  ration  of  the  Bacteria  themselves  or  by  the 
decomposition  of  organic  acids  or  other  organic  substances. 
That  oxygen  can  be  evolved  by  chlorophyllaceous  assimilation 
without  any  external  CO3  being  present  has  been  shown  to  be 
the  case  by  Meyer  *  and  others  in  all  fleshy  plants. 

By  means  of  the  gas-chamber  and  hanging-drops  of  B,  Termo 
and  of  a  very  weak  alkaline  solution  (0*6  %  Na,CO,)  of  phenol- 
phthalein,  it  can  readily  be  demonstrated  that  green  alg»,  leaves 
of  mosses,  <&e.,  exposed  to  optimal  illumination  in  an  atmosphere 
of  H,  evolve  both  traces  of  oxygen  and  traces  of  CO,  simul- 
taneously. The  same  is  the  case  with  the  coloured  Bacteria, 
but  here  the  evolution  of  oxygen  and  more  especially  the 
evolution  of  CO,  are  with  fresh  preparations  under  such  con- 
ditions much  stronger.  Thus  the  green  algae  exposed  to  light 
in  H  evolve  sufficient  CO,  to  decolorize  a  drop  of  phenolphthaleiu 

*  A.  Meyer,  Landwirthschaftliche  Versuchs  -  Stationen,  xzi.  p.  227  et  seq, ; 
E.  L.  M.  Aubert,  in  Key.  g^n.  de  Bot.  1892,  pp.  421  k  558. 
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in  1;!  to  2  hours,  whereas  with  an  equal  balk  of  the  coloured 
Bacteria  this  takes  place  in  |  hour.  The  green  alg»  exposed  to 
light  in  an  atmosphere  of  H  also  cause  the  Bacteria  ia  a  hanging- 
drop  of  Bacterium  Termo  to  move  rather  actively  in  3-5  minutes ; 
but  if  the  H  used  contains  a  little  CO.^,  or  if  an  equal  bulk  of 
coloured  Bacteria  is  used,  the  B.  Termo  commence  to  move  a 
minute  or  two  sooner. 

The  evolution  of  CO,  in  an  atmosphere  of  H  by  the  coloured 
Bacteria  can  also  be  demonstrated  by  the  precipitation  of  BaCO, 
in  a  hanging-drop  of  BaH^Oj,,  and  by  the  partial  or  complete  re- 
diasolving  of  freshly  precipitated  CaHPO^.  After  being  in  the 
chamber  in  an  atmosphere  of  H  for  as  long  as  24  hours,  a 
mass  of  Bacillus  hrunneus  may  still  be  able  to  evolve  traces  of 
CO,,  though  all  evolution  of  oxygen  has  long  since  ceased  and 
no  external  supply  is  present. 

In  gelatine  preparations  or  in  the  chamber  in  H,  the  evolution 
of  oxygen  does  not  continue  for  an  indefinite  length  of  time, 
but  sooner  or  later  ceases.  "Where  the  evolution  of  oxygen  is 
weak  it  generally  ceases  in  2-3  hours  (Sarcina  lutea^  Diplococcu9 
roseuSj  &c.),  but  where  it  is  stronger  {Bacillus  hrunneus^  &c.)  it 
generally  continues  for  5-6  hours,  and  in  some  cases  a  faint 
evolution  of  oxygen  may  still  be  shown  after  10-12  hours. 

This  gradual  diminution  and  final  cessation  of  the  evolution 
of  oxygen  might  be  due  to  the  Bacteria  being  gradually  more 
and  more  injuriously  affected.  A  mass  of  Bacteria,  however, 
which  has  ceased  to  evolve  oxygen  in  Ihe  gaa-chamber  in  hydrogen, 
after  being  re-exposed  to  air  for  some  time,  may  again  show  a 
distinct  evolution  of  oxygen,  though  weaker  and  of  shorter 
duration.  It  is  possible  that  this  phenomenon  might  be  due 
to  the  induction  of  a  condition  of  assimilatory  inhibition 
from  which  on  re-exposure  to  air  recovery  takes  place,  and 
which  corresponds  to  the  condition  of  inanition  which  is  finally 
induced  in  Chara  when  kept  in  an  atmosphere  of  H,  and  from 
which  on  exposure  to  air  a  more  or  less  rapid  recovery  may  take 
place. 

The  fact  that  these  coloured  Bacteria  grow  and  develop  quite 
normally  on  agar  or  gelatine  cultures  and  form  their  pigment  in 
the  darkness,  is  no  argument  against  their  possessing  an  assimila- 
tory pigment  and  being  also  able  to  assimilate  as  green  plants  do ; 
for  many  plants  can  form  chlorophyll  in  the  darkness,  and  all  can 
form  etiolin,  whilst  Beyerinck  has  shown  that  it  is  possible  to 
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isolate  and  develop  certain  minute  green  Algs  (Chlorella  vulgarity 
Bejerinck,  &c.)  on  gelatine. 

Were,  however,  the  oxygen  evolved  by  the  coloured  Bacteri.'i 
a  product  of  an  assimilatory  process,  it  would  be  natural  to 
expect  that  they  might  be  cultivated  upon  inorganic  media  or  on 
media  containing  nitrogen  and  carbon  in  the  form  of  simple 
organic  compounds.  The  whole  of  the  9  Bacteria  mentiooed 
as  showing  a  power  of  evolving  oxygen  were  inoculated  in  the 
following  solutions  : — Sol*  A  (K,PO^  2  grms. ;  Am^SO^  5  grms. ; 
MgSO,  0-14  grm.;  4000  cc.  H^O).  Sol"  A+(l)  NaHCO, ; 
(2)  CaCOgCOg ;  (3)  3  p.  c.  grape-sugar ;  (4)  4  p.  c.  cane-sugar ; 
(5)  2  p.  c.  glycerine ;  (6)  1  p.  c.  asparagin  ;  (7)  1  p.  c.  asparagin 
+2  p.  c.  glycerine ;  (8)  1  p.  c.  asparagin +3  p.  c.  grape-sugar; 
(9)  1  p.  c.  asparagin -I- 3  p  c.  grape-sugar -|- 2  p.  c.  glycerine. 

In  none  of  these  solutions  in  either  light  or  darkness  can  the 
coloured  Bacteria  develop.  In  7, 8,  and  9  a  slight  trace  of  almost 
colourless  sediment  may  be  found,  but  in  all  the  others  not  the 
least  growth  takes  place.  These  Bacteria  all  develop  normally 
and  abundantly  only  on  nutrient  media  containing  peptone. 
On  peptone-agar  and  peptone-gelatine  they  develop  well  and  form 
abundance  of  pigment  without  any  sugar  being  necessary,  but 
in  bouillon  cultures  the  presence  of  sugar  slightly  favours  their 
growth  and  pigment  formation.  They  are  all  pronounced  obligate 
saprophytes. 

Other  results  also  tend  to  show  that  the  oxygen  evolved  is  not 
the  product  of  a  process  of  assimilation.  Thus  the  evolution  of 
oxygen  apparently  continues  as  actively  and  persists  for  as  long 
a  time  in  the  darkness  as  in  the  L'ght.  This  might,  however, 
really  be  due  to  the  evolution  of  oxygen  recommencing  instan- 
taneously on  re-exposure  to  light.  For  comparative  purposes, 
gelatine  preparations  of  Frotococcus,  Scenedes^mm,  &c.  were  made 
and  examined.  These  show  at  the  edge  of  the  gelatine  an  active 
evolution  of  oxygen.  In  darkness,  in  under  5  minutes  the  Bacte- 
rium Termo  come  completely  to  rest,  and  on  re-exposure  to  light 
recommence  to  move  in  15-30  seconds  (according  to  the  thickness 
of  the  rim  of  gelatine  between  the  outermost  algal  cells  and  the 
surrounding  J5.  Termo),  and  are  in  fully  active  movement  in  1-2 
minutes.  With  gelatine  preparations  of  Bacillus  brunneus  the 
evolution  of  oxygen  is  on  re-exposure  to  light  seen  to  be  normally 
active  however  instantaneous   the   examination    may  be,    and 
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indeed  it  persists  slightly  longer  in  darkness  than  it  does  in 
light. 

Thns  preparations  exposed  to  suoJight,  but  kept  cool  by  being 
floated  on  water,  cease  in  1-2  hours  to  eyolve  oxygen ;  whereas 
similar  preparations  after  being  exposed  to  diffuse  daylight  for 
:8  honrs  showed  a  weak  erolution  of  oxygen,  which  in  prepara- 
tions kept  in  the  darkness  for  the  same  time  was  still  moderately 
:iictiye. 

If  the  dark  heat-rays  from  a  large  flask  filled  with  hot  water  are 
•coUected  and  thrown  upon  gelatine  preparations,  when  the  evolu- 
tion of  oxjgcn  is  already  fairly  active,  no  further  increase  can  be 
detected.  "When,  however,  the  evolution  of  oxygen  is  very  faint 
or  has  almost  ceased,  a  distinct  increase  or  recommencement  of 
the  evolution  of  oxygen  lasting  for  a  short  time  may  be  shown. 

The  further  study  of  the  influence  of  external  radiation  upon 
the  evolution  of  oxygen  was  carried  out  by  tbe  gas-chamber  and 
hanging-drop  method.  The  microscope  was  isolated  upon  a 
•clay  dish,  through  which  the  tubes  passed,  and  was  covered  by 
cylinders  of  metal,  cardboard,  clay.  Sec,  After  hydrogen  has 
been  passed  through  the  time  that  elapses,  when  the  preparations 
are  exposed  to  light,  before  the  Bacterium  Termo  in  the  hanging- 
drop  recommence  to  move  is  noted  and  the  time  when  they  are  in 
active  motion.  A  cover  is  now  placed  over  the  microscope  and 
a  current  of  H  is  passed  through  for  the  time  necessary  to 
bring  the  B.  Termo  again  completely  to  rest,  when  the  tubes  are 
clamped  and  the  time  noted.  After  a  time  the  cover  is  removed 
and  the  hanging-drop  at  once  examined.  In  this  way  the  times 
necessary  for  B,  Termo  to  recommence  to  move  under  the  given 
XM>nditions  is  found,  and  this  represents  the  relative  rates  at 
which  oxygen  is  evolved  under  these  conditions.  By  this  means 
it  was  definitely  established  that  the  evolution  of  oxygen  was 
independent  of  all  external  radiation,  that  it  is  slightly  accele- 
rated by  the  dark  heat-rays,  but  when  so  accelerated  ceases 
correspondingly  sooner. 

If  the  coloured  Bacteria  are  heated  to  100°  C.  and  then  mounted, 
no  evolution  of  O  is  shown.  Preparations  kept  at  30°  C.  in  light 
or  in  darkness  show  at  first  a  very  active  evolution  of  oxygen, 
which  in  2-4  hours,  however,  entirely  ceases ;  whereas  similar 
preparations  kept  at  20°  0.  in  darkness  or  exposed  to  diffuse 
light  still  show  a  weak  but  distinct  evolution  of  oxygen.     At 

£2 
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4P  C.  a  fairly  active  eyolution  of  oxygen  is  shown,  which  after 
6  houTB  is  still  present  but  weak.  Preparations  kept  at  4t*  C- 
which  have  just  ceased  to  evolve  oxygen  may,  on  being  brought 
to  20^  C.  in  light  or  in  darkness,  or  on  a  hot  water-bottle  being 
placed  before  the  mirror,  again  show  a  weak  evolution  of  oxygen 
-continuing  for  a  short  time.  At  4P  C.  the  dark  radiant  heairrays- 
exercise  a  distinct  accelerating  effect  upon  the  evolution  of 
oxygeu,  causing  it  to  be  for  a  time  more  active  but  also  to  be  of 
shorter  duration. 

Altogether  the  foregoing  results  form  a  conclusive  proof  that 
the  oxygen  evolved  is  not  the  product  of  any  assimilatory  process 
involving  an  absorption  of  radiant  kinetic  energy  and  the  con- 
version of  this  into  potential  chemical  energy.  Two  other 
explanations  of  the  phenomenon  alone  remain,  namely,  that 
either  the  oxygen  evolved  is  a  by-product  of  some  unknown 
katabolic  process  induced  by  the  bacterium  in  the  nourishing 
medium  or  taking  place  in  its  own  plasma ;  or  that  the  oxygen  is 
simply  absorbed  oxygen  taken  from  the  air  and  held  in  a  state 
of  loose  combination  and  at  a  lower  partial  pressure  than  that  of 
the  atmosphere  being  slowly  given  off  again. 

The  fact  that  at  4°  C.  the  evolution  of  oxygen  continues  fairly 
actively,  although  at  this  temperature  none  of  the  coloured 
Bacteria  mentioned  can  grow  or  multiply,  and  the  fact  that  the 
Bacteria  taken  from  agar-cultures  2-3  months  old,  in  which  by 
fiar  the  greater  number  of  the  Bacteria  must  be  dead,  may  show 
a  quite  active  evolution  of  oxygen  on  examination,  form  almost 
conclusive  objections  to  the  first  hypothesis.  Conclusive  proof 
that  the  phenomenon  is  not  connected  with  the  vitality  of  the 
bacterium  itself  is  given  by  the  fact  that  old  cultures,  or  cultures 
kept  for  many  hours  over  ether-vapour,  or  cultures  heated  to 
80°  C.  for  an  hour,  from  which  on  re-inoculation  no  new  growth 
takes  place  may  show  on  examination  an  active  evolution  of 
oxygen,  though  frequently  weaker  than  normal  *.  Thus  agar- 
cultures  of  Bacillus  brunfieus.  Micrococcus  agilis^  Sarcina  auran- 
tiaca,  killed  by  heating  to  80*^  C.  for  1^  hours,  showed  after  2 

*  If  the  Bacteria  are  heated  to  60°  C.  op  70°  0.  or  exposed  to  ether-vapour 
for  a  time,  but  not  long  enough  to  kill  them  entirely,  or  inoculating  in  fresh 
agar-tubes,  a  slight  and  very  slow  growth  may  take  place  and  the  pigment  i» 
formed  as  usual,  though  not  abundantly.  The  colonies,  boweTor,  soon  cease  to- 
fin^w,  and  now,  as  a  general  rule,  on  re-inooulating  in  fresh  tubes  no  new  growth 
takes  place.  The  vegetative  vigour  has  been  so  weakened  that  the  power  of 
growth  is  finally  completely  lost. 
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weeks  an  active  evolution  of  oxygen ;  in  Sarcina  aurantiaea  and 
Micrococcus  agilU  becoming  weak  in  2-3  hours  and  ceasing  in 
^-4  liours ;  in  Bacillus  hrunneus  becoming  weak  in  5-6  hours 
iind  ceasing  in  8-10  hours.  The  colour  of  the  cultures  of 
J^.  hrunnem  is  slightly  faded  on  the  outer  surface  only,  in  the 
other  two  is  unaltered.  Similarly  after  3  weeks  a  fairly  active 
•evolution  of  oxygen  is  still  shown  on  examination. 

The  power  of  evolving  oxygen  is  in  very  dose  connexion  with 
the  presence  of  the  pigment.  Thus  in  young  growths  the 
pigment  is  at  first  almost  or  entirely  absent.  Such  show  no 
power  of  evolving  oxygen.  Also  if  inoculated  on  slightly  acid 
bouillon,  or  if  after  inoculation  the  cultures  are  kept  for  a  day 
-or  two  at  35"*  C.  to  4ff  C.  and  then  brought  to  20°  C,  the  sub- 
aequent  growth  may  remain  for  a  long  time,  or  permanently, 
•entirely  or  almost  entirely  colourless.  Such  colourless  cultures 
-on  examination,  either  by  the  Bacterium  method  or  by  the 
analytical  method  described  later,  show  no  evolution  of  oxygen. 
Cultures  in  which  a  small  amount  of  pigment  is  present  show  a 
•correspondingly  weak  power  of  evolving  oxygen. 

The  nature  and  properties  of  the  pigment-substance,  thoagb 
its  colour  varies  in  the  different  Bacteria  from  red  to  indigo-blue, 
is  in  all  cases  essentially  the  same.  Their  insolubility  in  water, 
iuid  solubility  in  ether,  alcohol,  benzol,  and  chloroform,  and  the 
•changes  of  coloration  displayed  on  treatment  with  sulphuric 
and  nitric  acids,  show  them  to  belong  to  the  class  of  pigments 
known  as  Lipochromes.  Thus  in  all  cases  with  concentrated 
H^O^  the  pigment  turns  bluish  green,  whilst  with  NaHO  the 
original  colour  returns.  With  HNO,  a  bluish-green  tinge  is 
first  produced,  but  this  is  almost  at  once  further  oxidized  and 
passes  through  a  series  of  colours  until  finally  it  becomes  almost 
-or  quite  colourless. 

In  all  the  above  9  Bacteria,  as  soon  as  the  culture  becomes 
deeply  coloured,  the  main  mass  of  the  pigment  is  external  to  the 
Bacteria.  Owing  to  its  fatty  nature,  however,  the  pigment  does  not 
difiuse,  but  remains  in  close  association  with  and  as  an  integral 
part  of  the  culture  from  which  it  was  developed.  In  Staph^lo' 
coccus  dtreuSf  Sarcina  aurantiaea^  and  Bacillus  hrunneus,  when  the 
isolated  Bacteria  are  examined  with  high  powers  (^  immersion) 
a  very  faint  tinge  of  coloration  may  in  many  cases  be  detected,  but 
the  other  6  Bacteria  appear  to  be  perfectly  colourless.  If  the 
cultures  have  been  heated  to  80°  C.  or  over  ether-vapour  for 
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■ome  time,  all  of  the  colour-forming  Bacteria  may  often  sliow  » 
distinct  trace  of  coloration.  Hence  probably  in  all  cases  th& 
Mymg  bacterium  is  colourless.  If  tlie  pigment  is  excreted  a» 
such,  at  any  given  moment  the  Bacteria  should  contain  a  slight^ 
amount,  though  this  might  be  insufficient  to  give  them  a  per- 
ceptible coloration  when  examined  singly.  On  the  other  hand,. 
it  is  quite  possible  that  the  pigment  is  excreted  as  a  colourless 
chromogen,  later  altering  perhaps  by  a  process  of  oxidation  and 
becoming  coloured.  If  oxygen  is  deficient  or  absent,  the  pigment 
is  not  formed,  and  in  the  stab-canal  of  an  agar-culture  the- 
pigment  develops  more  slowly  than  on  the  surface. 

It  is  worthy  of  note  that  no  perceptible  change  of  coloration 
takes  place  in  preparations  which  have  evolved  all  the  oxygen 
they  are  capable  of  giving  off.  Schneider,  however,  finds  that 
deoxidizing  agents,  such  as  zinc  dust + acetic  acid,  decolorize 
the  pigment  from  Bacillus  janthinus  and  Sarcina  aurarUiaea^ 
partly  decolorize  that  from  8.  roseay  and  do  not  at  all  affect  that 
from  Microeoeeus  agilis  and  Sarcina  Jutea.  Strong  oxidizing 
agents  on  the  other  hand,  such  as  HNO,,  in  all  the  9  colour- 
forming  Bacteria  rapidly  decolorize  the  pigment. 

From  the  above  it  is  clear  that  the  phenomenon  is  not  a  vital 
but  a  physical  one,  the  excreted  pigment  having  the  power  of 
absorbing  oxygen  from  the  air,  and  then,  when  the  partial  pressure 
is  lowered,  slowly  evolving  it  again.  Hence  a  preparation  in 
hydrogen  in  the  gas-chamber  which  has  ceased  to  evolve  oxygen,, 
after  being  re-exposed  to  the  air  for  some  time,  may  again  show  a 
distinct  evolution  of  oxygen ;  whereas,  however  long  it  may  remain 
in  hydrogen  in  the  closed  chamber,  once  the  evolution  of  oxygen 
has  completely  ceased,  it  never  recommences. 

The  further  study  of  the  problem  was  continued  by  analytical 
methods,  using  the  improved  form  of  Bonnier  and  Maugin'a 
apparatus  for  the  estimation  of  CO,  and  O  described  by  Aubert  *^ 
Cultures  of  the  Bacteria  grown  on  bouillon  are  introduced  into 
smaU  bulbs  with  a  bent  neck,  in  which  a  little  air  is  left.  The 
open  ends  of  the  tubes  are  immersed  in  Hg  covered  by  a  film  or 
water,  and  after  a  given  length  of  time  the  gas  is  collected  over 
Hg  and  examined. 

The  following  are  some  of  the  results  thus  obtained  witk 
7  to  14  days  old  cultures  of  Bacillus  hrunneus,  at  2(f  0. : — 

*  Aubert,  in  Ber.  gto.  da  Bot,  Mars  1891. 
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Amount  of 
Culture. 

Amount  of 
Air  enclosed. 

Time. 

Oxygen  present. 

OOj  preeent. 

6  CO. 

3c.a 

16hr8. 

19-3   p.c 

0-41  p.  c 

60.0. 

3  0.0. 

16   „ 

19-8   p.c 

0-3   p.c 

6c.a 

dec 

16   ,. 

20-3   p.c 

0-2    p.c 

IOO0.C. 

20  cc 

8   „ 

17-09  p.  c 

1-81  p.  c 

2O0.C. 

10  cc 

20   „ 

11-7    p.c 

3-55  p.  c 

25  0.0. 

10  cc 

28  „ 

9-8   p.c 

2-5   p.c 

»50  C.C. 

10  cc 

26   „ 

017  p.  c 

7-2   p.c 

tl-2  gnn. 

9cc 

24   ,. 

13-4   p.c 

2-99  p.  c 

*  Contains  an  ezoeptionally  lai^  amount  of  Bacteria, 
t  From  agar-coltures  weighed  moist. 

The  aboTO  reanlts  show  that,  confined  in  a  limited  supply  of  air, 
no  evolution  of  oxygen  is  shown,  but  the  percentage  of  oxygen 
present  steadily  diminishes  and  finally  reaches  almost  nil^  whilst 
at  the  same  time  a  certain  amount  of  CO,  is  produced  corre- 
sponding to  about  one-third  of  the  oxygen  which  has  disappeared. 
This  peculiarity  in  the  respiration  of  Bacteria  has  already  been 
pointed  out  by  Hesse.  Eor  the  solution  of  our  problem  this 
says  nothing,  the  oxygen  which  disappears  being  in  all  probability 
built  up  into  the  substance  of  the  developing  Bacteria. 

Instead  of  the  above  arrangement,  the  following  was  adopted : — 
The  lower  halves  of  test-tubes  drawn  out  so  as  to  be  narrowed 
in  the  middle  are  partly  filled  with  a  mass  of  the  coloured  Bacteria 
taken  from  bouillon  or  agar  cultures  along  with  a  little  fluid. 
By  means  of  a  thick  capillary  tube  a  current  of  H  ia  passed 
through  the  test-tube,  the  mouth  of  which  is  closed  by  an  india- 
rubber  cork,  through  which  a  finely  pointed  exit- tub  a  passes, 
untQ  all  air  has  been  driven  out,  when  the  narrow  part  is  heated 
and  the  tube  drawn  out  and  sealed  whilst  the  stream  of  hydrogen 
is  still  passing  through.  The  living  Bacteria  may  be  examined 
in  this  manner  or  they  may  be  killed  by  HgCl,,  either  added 
before  sealing  or  after,  by  enclosing  a  tube  filled  with  HgCl, 
solution,  which  after  closing  is  inverted  and  the  contents  of  the 
inner  and  outer  tubes  allowed  to  mix.  After  a  given  time,  the 
sealed  tube  is  opened  under  Hg  and  the  contents  collected 
and  examined. 

Test  experiments  were  performed  with  tubes  containing  steri- 
lized meat-extract.    In  such  cases,  after  passing  a  current  of 
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hydrogen  through  for  10-15  minutes,  no  perceptible  oxjgen  can 
be  detected  in  the  hydrogen  enclosed  when  aDalysed* 

With  Bacillus  brunneut  the  following  results  were  obtained 
(temp,=20°  C.) :— 


0  OTolTed 

Amount 
of  Fluid. 

OfH. 

Of 
Bacteria*. 

Time. 

Ck>Ddition. 

0. 

CO.. 

per  grm. 
moist  weight 
ofBactena. 

18c.a 

3cc 

2 

grms. 

6hw. 

HgCl,  after  sealing. 

lil 

Eh 

0-316  cc 

18  CO. 

3cc 

2 

1* 

5  . 

LiTing  and  normal. 

17-8 

0-42 

0*267  cc. 

18  cc. 

3cc 

2 

ff 

5  „ 

HgOla  before  sealing. 

20-3 

0-61 

0-309  cc 

18  CO. 

3cc 

2 

»i 

6  „ 

HgCl,  after  sealing. 

30-0 

0-66 

0-46   cc 

20  ac 

3cc 

1 

grm. 

26  „ 

LiYing  and  normal. 

00 

172t 

0-0     e-c 

20o.c. 
18  cc. 

3c.c 
6cc. 

1 
0-5 

16  ., 
10  „ 

8hr8.HgCL,thenH 

and  sealed. 
6hr8.HgOL,thenH 

andsealML 

02 
018 

Traoe. 
038 

0O06CC 
0018  cc 

*  The  Bacteria  if  obtained  from  agar-plate  cultures  are  weighed  direct 
moist ;  if  from  bouillon,  the  superfluous  fluid  is  drained  off  and  the  mass  after 
drying  with  filter-paper  weighed. 

t  The  amount  of  CO,  is  disproportionately  small,  owing  to  a  large  part 
remaining  dissolved  in  the  enclosed  fluid. 

From  the  above  it  appears  that  B.  hrunneu*  can  eyolye  per 
gramme  of  dry  weight  from  0*2  to  0*45  cc.  of  oxygen,  which  is 
a  quite  appreciable  amount.  Later  results  gave,  however,  a  lower 
value.  If  the  Bacteria  remain  living,  this  evolved  oxygen  is  all 
used  up  again.  If  HgCl,  is  added,  the  pigment  is  so  altered 
that  it  loses  its  power  of  occluding  oxygen,  and  the  same  also  takes 
place  when  heated  to  90°  C.-lOO^  C.  for  some  time,  and  that 
more  rapidly  if  heated  in  a  bouillon-culture  than  in  pure  water* 

The  following  experiment  shows  that  the  oxygen  formed  is 
actually  derived  from  the  bacterial  culture,  and  is  not  due  to  any 
error  in  the  method  employed: — ^Through  a  tube  containing 
I  gramme  of  Bacteria  to  18  cc.  of  fluid  and  3  cc.  of  gas,  H  is 
passed  for  6  minutes,  and  then  a  sample  of  the  gas  issuing  through 
the  distal  tube  is  collected  over  Hg  and  analysed.  It  contained 
0*6  per  cent.  CO,  and  0*5  per  cent,  oxygen ;  a  second  sample, 
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•collected  after  16  minutes,  contained  0*2  per  cent.  CO,  and 
•O'O  per  cent,  oxygen ;  a  third  sample,  collected  after  25  minutes, 
-contained  no  appreciable  trace  of  either  0  or  CO,.  The  tube 
'was  then  at  once  sealed  and,  bv  iiiyerting,  the  contents  were 
mixed  with  HgCJ,.  Examined  after  8  hours,  the  enclosed  H 
•contained 05  per  cent.  CO, and 2*8  per  cent,  oxygen  (per gramme 
of  bacteria s=  0*2  c.c.  oxygen),  A  prolonged  current  of  H  there- 
fore apparently  gradually  drives  out  the  oxygen  held  in  a  state 
of  loose  combination  by  the  bacterial  pigment.  The  loss  of  oxygen 
is  still  more  rapid  if  HgCl,  has  been  previously  added.  Thus 
a  tube  of  Bacillus  hrunneus  to  which  HgCl,  had  been  added 
before  H  was  passed  through  evolved  per  gramme  of  bacteria 
>(bouillon-culture)  0*057  c.c.  oxygen ;  whereas  if  H  was  passed 
through  a  similar  tube  of  normal  material,  and  then,  after  sealing, 
this  at  once  heated  to  90°  C,  per  gramme  Oil  cc.  of  oxygen 
was  evolved. 

This  method  cannot  be  claimed  to  give  really  accurate  quanti- 
tative results,  though  from  a  qualitative  point  of  view  it  is 
perfectly  satisfactory.  One  serious  error  is  due  to  the  fact  that 
any  liquid  enclosed  has  the  power  of  holding  in  solution  a  certain 
amount  of  the  oxygen  present.  This  error  is  obviated  by  using 
relatively  large  amounts  of  hydrogen  and  reducing  the  amount 
of  fluid  enclosed  to  a  minimum.  Also,  before  sealing,  the  flame 
is  allowed  to  play  upon  the  upper  part  of  the  tube  before  the 
narrowing,  and  then  the  tube  at  once  drawn  out.  On  cooling  a 
partial  vacuum  is  produced  in  the  sealed  portion  of  the  tube. 
This  is  at  once  placed  in  water  at  90^  C.  to  100°  C,  when  the 
Bacteria  are  killed  and  at  once  cease  to  respire,  and  the  presence 
of  a  partial  vacuum  prevents  the  tube  from  bursting.  Minute 
bubbles  of  gas  can  generally  be  seen  to  be  evolved  from  the 
bacterial  mass  when  thus  heated.  After  the  lapse  of  an  hour  or 
two  the  tube  is  taken  out,  allowed  to  cool,  and  the  tip  is  broken 
off  under  Hg ;  when  the  Hg  as  a  general  rule  runs  in  so  far  as  to 
show  that  a  distinct  negative  pressure  varying  from  ^  to  ||  of  an 
Atmosphere  was  still  present  in  the  tube.  The  gas  is  then  col- 
lected and  analysed.  From  the  percentage  of  oxygen  present  in 
the  measured  amount  of  H  enclosed,  the  actual  amount  of  oxygen 
evolved  can  be  calculated.  In  this  way,  using  a  moist  weight  of 
Bacteria  varying  from  0*2  grm.  to  1  grm.,  the  following  calcula- 
tions were  made : — 


Digitized  by  VjOOQIC 


188 


SB.  A..  J.  XWABT  Oir  THE  EYOLUTIOIT  OF 


OeTolYed 

Kame. 

Moist 
Weight 

Grown  on : 

Pigment. 

per  grm. 

Bacteria 

(moist 

weight). 

Micrococcus  agUis ... 

0*6  grm. 

ITaintly  aoid 
Bouillon. 

Only  in  small 
amount. 

0-023  CO. 

)f            i»    ••• 

0-5    „ 

Bouillon  at 
first  at  35°  0. 

Colourless. 

0-0     CO. 

»»            i»    ••• 

0-25.. 

Agar. 

Abundant 

0-137  0.0. 

Sanrcina  rosea 

0-65  „ 

Faintly  hM 
Bouillon. 

But  little. 

0*021  O.C. 

0-6    ,. 
0-26  „ 
0-6    ., 

Neutral  Bouillon. 
Am. 
Slightly  add 
Bouillon. 

Mod.  abundant 

Normal. 

Colourlees. 

0*086  C.C. 
0-13    CO. 
00     0.0. 

'* 

Sarcina  luiea 

^^ 

0-5    „ 

Neutral  Bouillon. 

Mod.  abundant 

0061  CO. 

!.'!!!..!! 

05    „ 
0-35,. 

Agar. 
Bouillon. 

Nonnal. 

Mod.  abundant. 

0*066  CO. 
Oil    O.C. 

Sarcina  aurantiaca . 

If                >• 

0-5    „ 

Agar. 

Normal. 

014   0.0. 

Bacillus  cinnabareus. 

0-3    „ 

Bouillon. 

Fairly  abundant'  0*11    c.o.  { 

*f                  n 

0-3    ,. 

>f 

If 

0*104  ao. 

ft                  ft 

0-43  „ 

Agar. 

Normal. 

0-144  CO. 

Staphylococcus  citreus 

0-45  „ 

»» 

»» 

0-118  C.C. 

Diplococcusroseus... 

0-8    ., 

»♦ 

»f 

0-128  ao. 

Bacillus  brunneus,.. 

0-4    „ 

Starch-paste. 

9t 

013   0.0. 

ft                      n 

05    ,. 

»» 

0127  CO. 

»f                »» 

0-6    ,. 

Agar. 

tf 

0-16   0.0. 

f*              f> 

0-8    „ 

tt 

,0-18   CO. 

Where  the  pigment  is  poorly  developed  the  power  of  evolving 
oxjgen  is  also  slight.  Cultures  of  Bacillus  brunneus  on  potatoes 
and  starch-paste  appear  to  be  as  deeply  coloured  as  when  grown 
on  agar,  but  show  a  weaker  evolution  of  oxygen  in  the  former  case 
than  in  the  latter. 

Cultures  killed  by  treatment  with  ether  or  by  heating  to 
80°  C.  for  an  hour,  may  still  possess  a  considerable  power  of 
absorbing  and  then  evolving  oxygen.  Thus  the  Bacteria  from  a 
bouillon-culture  of  JS.  brunneus,  after  being  heated  to  80^  C. 
for  one  hour  and  then  exposed  to  air  for  a  day,  could  evolve  per 
gramme  of  Bacteria  0*13  c.c.  of  oxygen  in  one  case  and  0*12  c.c. 
in  another.  If,  however,  the  cultures  had  been  heated  to  90°  0. 
for  one  hour  and  then  left  for  a  day,  per  gramme  of  Bacteria 
only  0*065  c.c.  of  oxygen  was  evolved.  If  the  heating  takefr 
place  in  water  the  Bacteria  may  be  killed  without  the  absorptive 
power  of  the  pigment  being  much  affected.  Thus  a  mass  of 
JS.  brunneus  from  agar-cultures,  after  being  killed  by  heating  to 
80^  C.  for  one  Hour  and  then  shaken  up  well  with  air  tar  serend 
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hours,  oould  evolve  per  gramme  of  Bacteria  0*35  c.c.  of  oxygen. 
Similar  eultures  of  Bacillus  hrunneus  kept  saturated  with  ether 
for  two  and  four  days  could  evolve  per  gramme  of  Bacteria 
after  two  days,  in  one  case  0*45  c.c.  of  O,  and  in  another 
08  c.c,  and  after  four  days,  in  one  case  0*43  c.c.  and  in  another 
0-24i  c.c. 

By  extraction  with  alcohol  it  is  possible  to  obtain  the  pigment 
along  with  some  other  extractives  but  free  from  all  Bacteria,  and 
to  demonstrate  that  it  still  possesses  the  power  of  occluding  and 
evolving  oxygen.  Thus  if  the  alcoholic  extract  at  (36°  0.-40"*  C.) 
is  allowed  to  evaporate  to  a  small  bulk  and  then  water  is  added, 
a  flocculent  brownish  precipitate  is  formed.  The  amount  of 
precipitate  thus  obtained  from  1  gramme  of  Bacteria  was  capable 
of  evolving,  after  having  been  well  shaken  up  with  air,  in  one 
case  0*822  c.c,  in  ajiother  0*25  cc,  and  in  a  third  0*11  c.c.  of 
oxygen. 

A  mass  of  B.  hrunneus  was  treated  with  alcohol  at  40^  C.  till 
all  pigment  was  extracted  and  the  residue  was  colourless.  The 
residue  weighed  moist  but  with  no  superflaous  water  or  alcohol 
2  grammes,  and  yielded  0*17  gramme  of  pigment  and  extractives. 
A  fourth  of  this  filtrate  was,  after  precipitation  with  water, 
found  to  be  capable  of  evolving  per  gramme  of  pigment  0-73  c.c. 
of  oxygen.  The  remainder  was  allowed  to  evaporate  to  dryness 
and  was  weighed  (weight sO*  18  gramme),  and  was  found  to  be 
capable  of  evolving  in  one  case  0*23  cc.  of  oxygen  and  in  another 
0*21  cc.  Hence  in  the  process  of  preparation  and  drying  th& 
extracted  pigment  is  apt  apparently  to  lose  its  power  of  occluding 
oxygen,  and  after  keeping  for  a  day  or  two  the  power  is  entirely 
lost.  The  solid  pigment  thus  extracted  was  also  examined  by 
the  gas-chamber  method,  and  its  power  of  evolving  oxygen 
compared  with  that  of  wood-charcoal  and  oxyhssmoglobin.  Both 
of  these,  as  soon  as  the  current  of  hydrogen  has  ceased,  evolve 
sufficient  oxygen  to  set  the  Bacterium  Termo  in  the  hanging-drop 
in  a  few  minutes  in  active  movement.  A  hemispherical  piece  of 
charcoal  0*9  cm.  diameter  and  0*2  cm.  thick,  in  the  gas-chamber 
(capacity  1*2  c.c  to  1*4  cc),  continues  for  seyeral  hours  to  evolve 
oxygen  in  perceptible  amount.  For  the  first  |  to  ||  hour  (though 
this  phenomenon  does  not  appear  to  be  a  vital  one)  oxygen  never- 
theless is  evolved  so  rapidly  and  in  such  quantity  that  even  in  &• 
continuous  current  of  pure  hydrogen  the  B.  TBrmo  continue 
to  move.    After  being  for  4  to  8  hours  in  hydrogen,  however,, 
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^n  clamping  the  charcoal  Ib  Been  to  be  no  longer  able  to 
-evolye  sufficient  oxygen  to  cause  Bacterium  Termo  to  recommence 
to  move. 

With  a  piece  of  bsmoglobin  the  size  of  a  small  pea,  made  to  a 
paste  with  water  and  placed  in  the  chamber,  after  the  current 
has  passed  through  for  \  hour  the  B,  Termo  are  at  rest.  On 
•dampiDg  in  2-5  minutes  the  movement  recommences  and  is 
^aoon  quite  active.  After  10  hours  the  hemoglobin  can  still 
evolve  sufficient  oxygen  to  cause  the  B.  Termo  to  move  in  10-15 
minutes^  and  next  day  a  weaker  but  still  quite  distinct  evolution 
^oxygen  can  be  detected. 

Wood-charcoal,  therefore,  in  an  atmosphere  of  hydrogen 
evolves  nearly  all  its  contained  oxygen  rapidly  and  suddenly  in 
the  first  hour  or  so,  and  the  last  traces  more  slowly  in  the 
succeeding  3  or  4  hours.  Oxyhemoglobin,  on  the  other  hand, 
•evolyes  its  oxygen  more  slowly  at  first,  but  the  evolution  of 
oxygen  remains  for  a  long  time  constant  and  may  persist  for  a 
-day  or  more.  The  evolution  of  oxygen  from  a  mass  of  the 
•coloured  Bacteria  is  distinctly  more  active  during  the  first 
hour,  but  then  remains  fairly  constant  for  a  few  hours,  then 
gradually  weakens,  but  in  some  cases  after  6  to  8  hours 
is  still  perceptible.  A  portion  of  this  difference  may  be  due 
to  the  greater  impermeability  of  the  pasty  mass  of  hsmo- 
globin  employed  allowing  a  longer  retention  of  the  stored 
•ojygen. 

Hoppe  Seyler  *  states  that  100  grammes  of  oxyhsBmoglobin, 
if  dissolved  in  water,  can  eyolve  in  vacuum  156  c.c.  of  oxygen, 
whereas  Hiifner  f  finds  that  1  gramme  of  oxyhemoglobin  can 
only  evolve  1*2  c.c.  of  oxygen.  Apparently  oxyhemoglobin  can 
hold  more  oxygen  when  in  solution  than  when  dry ;  but  even  the 
dry  hemoglobin  seems  to  have  a  greater  power  of  occluding 
oxygen  than  the  extracted  bacterial  pigment  has.  Thus  an 
equal  amount  of  the  latter  shows  only  a  relatively  weak 
evolution  of  oxygen  lasting  for  a  few  hours,  and  intermediate  in 
character  between  that  from  charcoal  and  hemoglobin.  There 
>can  be  little  doubt,  however,  that  the  oxygen  occluded  by  the 
bacterial  pigment  is  held  in  a  similar  manner  to  that  in  which 

*  Hoppe  Seyler,  Ohemiiche  Analyie,  6to  Auflage,  1893,  p.  275. 
t  Hofner,  in  ZeiUohrift  f.  phyaioL  Ohemie,  Bd.  L  S.  317  &  386 ;  Bd.  iii.  S.  1 
.(1879). 
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it  is  held  by  hsBmoglobin,  bat  differs  ia  so  far  as  the  loss  of 
the  absorbed  oxygea  does  not  involve  any  perceptible  change  in 
coloration. 

The  storing  of  oxygen  by  these  coloured  Bacteria  must  have 
some  biological  significance  in  their  economy.  At  first  sight  it 
seems  as  if  we  had  here  a  very  plausible  explanation  of  th& 
phenomena  of  at  least  facultative  ansrobism  and  even  of  obligate 
ansrobism  also,  and  an  explanation  moreover  coinciding  with 
that  origiaally  given  by  Pasteur.  Lehmann  and  Neumann  stat& 
that  8  of  the  coloured  Bacteria,  all  of  which  are  normally 
completely  SBfobic,  may  develop  under  certain  conditions  n» 
anierobes.  It  is  possible  that  the  explanation  of  this  phenomenon 
might  be  due  to  the  bacterial  colonies  being  supplied  with  a 
store  of  reserve  oxygen.  Purther  consideration,  however,  points 
against  this  explanation.  Thus  the  amount  of  oxygen  stored  up 
is  relatively  small  and  is,  as  has  already  been  shown,  used  up  by 
the  respiration  of  the  Bacteria  in  the  course  of  24  hours  or  so. 
Nevertheless  the  possibility  remains  that  oxygen  might  still  bo 
present,  held  in  a  more  strongly  combined  condition,  which  can 
be  detected  by  none  of  the  methods  above  described,  but  which 
is  still  available  for  the  life  and  respiration  of  the  Bacteria,  and 
that  this  oxygen  might  suffice  for  the  respiratory  needs  of  the 
Bacteria  when  growing  as  ansrobes. 

Bacillus  hrunneus  will  not  grow  in  an  atmosphere  of  either  H 
or  COj.  If  colonies  are  allowed  to  develop  on  roll  cultures  on 
gelatine  at  20°  G.  until  they  are  clearly  visible  as  small  brown 
dots,  on  replacing  the  air  in  the  culture-tubes  by  hydrogen  all 
further  growth  ceases,  «.  e,  the  amount  of  oxygen  stored  up  in 
the  bacterial  colony  is  insufficient  to  allow  of  its  continuing  to 
grow  in  an  apparently  anserobic  manner. 

A  few  experiments  on  the  respiration  of  B,  hrunneus  were 
carried  out  in  the  following  manner : — A  bouillon-culture  is 
divided  into  five  equal  portions  containing  equal  amounts  of 
Bacteria,  each  15  c.c.  being  placed  along  with  10  c.c.  of  air  in 
a  small  glass  bulb,  the  bent  neck  of  which  is  closed  by  Hg. 
After  a  given  length  of  time  the  enclosed  gas  is  collected 
over  Hg  and  analysed.  The  following  are  the  results  thus 
obtained : — 
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Time. 

00,  present 

0  present. 

OabMrbed. 

4hr8. 

0-7  p.c 

20-4  p.c. 

O04C.C. 

8    ., 

1-0   ,. 

194    „ 

0*14  aa 

12   „ 

1-8    ,. 

16-0   „ 

O^cc. 

12    „ 

1-75,. 

16-4    .. 

0-44  ae. 

12   „ 

1-48., 

16-4   ., 

0-44  ce. 

The  same  facts  are  brought  out  by  successiye  obaeryatioa 
•experiments  made  upon  the  respiration  of  the  coloured  Bacteria. 
The  apparatus  used  for  this  purpose  is  worthy  of  recommendation 
on  account  of  its  extreme  simplicity.  A  small  short-necked 
flask  has  a  glass  tube  ground  to  fit  the  neck  and  projecting  for 
some  distance  into  its  interior.  The  flask  contains  sterilized 
bouillon,  and  after  inoculation  is  left  in  an  almost  horizontal 
position  with  the  mouth  closed  by  a  plug  of  cotton-wool  until 
the  Bacteria  have  developed. 

iSteriliied  air  is  then  drawn  through  the  flask  at  short  intervals 
of  time  for  an  hour  or  two,  and  the  latter  then  inverted  over  Hg, 
covered  by  a  film  of  water.  A  sample  of  the  air  enclosed  can 
be  taken  directly  from  the  flask  and  analysed  in  the  Bonnier  and 
Maugin's  apparatus,  by  closing  the  mouth  of  the  flask  with  the 
finger  and  immersing  it  in  the  cup  over  the  entrance-tube  and 
then  drawing  in  a  small  quantity  of  gas.  A  sample  at  once 
taken  and  analysed  must  give  the  composition  of  ordinary  air. 
Then  after  a  given  length  of  time,  by  gentle  agitation  and  by 
warming  the  flask  with  the  hand  and  allowing  it  to  cool  again, 
a  complt  te  admixture  of  the  gas  in  the  flask  with  that  in  the 
relatively  short  and  broad  tube  is  assured.  A  sample  is  now 
taken  and  analysed,  and  after  a  further  five  minutes  another 
sample  is  analysed.  The  mean  of  the  two  analyses,  which  should 
not  vary  from  one  another  more  than  a  small  fraction  of  a  per 
cent.,  is  taken  as  representing  the  composition  of  the  air  at  the 
given  time. 

For  this  purpose  fairly  old  cultures  containing  an  abundance 
of  pigment,  but  in  which  a  portion  of  the  bacterial  material  is 
no  longer  living,  were  employed. 
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100  C.C.  Bouillon-culture  +80  c.c,  air  and  nearly  2  grms. 
Bacteria  moist  weight. 


Time. 

Amt  of  0. 

Amt  of  OOj,. 

0  absorbed 
per  3  hours. 

00,  evolved 
per  3  hours. 

00, 
"O" 

A.M.      P.M. 

9.30-12.30 

20-5  p.o. 

0-66  p.c. 

0-24    O.C. 

0-628  CO. 

^ 

P.M.      P.M. 

12.30-3.30 

201     ., 

1-4       ., 

0-32    cc. 

0-672  cc 

V 

3.30-6.30 

18-6     „ 

1-9       ., 

1-2     CO. 

0-4      cc 

i 

6.30-9.30 

17-7     „ 

2-2       ,. 

0-72    O.C. 

0-24    cc. 

i 

P.M.     A.M. 

9.30-9.30 

151W  ,. 

2-75     „ 

0-492  CO. 

O104  cc. 

I 

100  cc.  of  culture  +60  cc.  air  +nearly  2  grms.  of  Bacteria. 


Time. 

Amt.  of  0. 

Amt.  of  COjr 

0  absorbed 
per  3  hours. 

OOj  evolved 
per  3  houre. 

CO, 
O 

A.M.  P.M. 

10-1 

20-5  p.c 

0-76  p.  c 

018    cc 

0-456  cc 

J4 

P.M.  P.M. 

1-4 

200     „ 

1-5       „ 

0-30    cc 

0-444  cc 

4-7 

18-3     „ 

1-98     „ 

102    cc 

0-288  cc 

7-10 

16-9     „ 

230     „ 

0-78    cc. 

0-192  cc. 

P.M.  A.M. 

10-10 

14-7     ,. 

2-82     „ 

0-324  cc. 

0-078  cc 

In  a  confined  space,  therefore,  Bacillus  hrtmneus  at  first  respires 

at  the  expense  of  the  oxygen  held  by  the  bacterial  pigment,  the 

CO 
respiratory  quotient  ^/y '  being  much  greater  than  unity.     After 

about  6  hours  this  oxygen  has  been  apparently  used  up,  and  the 
respiratory  quotient  is  now  much  less  than  unity  ( j  to  \)  and 
remains  fairly  constant. 

Another  conclusion  to  which  these  results,  along  with  others 
which  corroborate  them,  point,  is  that  the  amount  of  oxygen 
held  by  a  mass  of  coloured  Bacteria  and  capable  of  providing  it 
with  a  supply  of  respiratory  oxygen  is  larger  than  that  found  by 
the  quantitatiye  calculations  previously  given. 

A  number  of  other  coloured  and  uncoloured  Bacteria  were 
examined  both  dead  and  living,  either  by  the  Bacterium  method 
or  by  the  analytical  method  or  both,  but  in  no  case  could  any 
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power  of  occluding  oxygen  be  detected.  These  are: — Bacillur 
miniacus  (colour  varying — red,  purple,  blue,  white) ;  Bacillwr 
cyanogenui  (blue);  Bacillus  Jluorescens;  Micrococcus  hicoloTr 
Micrococcus  eandicans ;  Bacillus  indigonaceus  (greenisli  blue) ; 
Spirillum  ruhrum,  S.  undula^  S»  tenue ;  Bacterium  Termo ;  Micro- 
coccus  prodigiosus  (red) ;  Bacillus  pyocyaneus  (blue — ^yellow)  ;; 
Chromatium  Okenii  (purple)  ;  Bacillus  virens  (green) ;  Strepto- 
coccus varians  (green)  ;  and  Bacterium  photometricum  (brownish 
red  to  reddish  purple). 

This  property  of  absorbing  and  then,  under  reduced  partial 
pressure,  slowly  evolving  oxygen  is  a  property  not  of  a^,  but 
only  of  certain  coloured  Bacteria,  in  all  of  which  the  pigment  is 
a  Lipochrome.  A  very  interesting  question  is  whether  this  is 
a  universal  property  of  all  lipochrome  pigments — mono-",  di-,  and 
tetra-carotin.  It  is  interesting  to  notice  that  Arnaud  gives  as 
the  formula  for  carotin  as  extracted  from  Phanerogamic  leaves 
CjgHjg ;  whilst  Husemann  states  that  carotin  contains  6  p.  c.  of 
oxygen  and  gives  it  the  formula  CjjHj^Oj.  It  might  be  possible 
that  the  oxygen  thus  found  by  Husemann  was  held  in  a  state  of 
combination  similar  to  that  in  which  a  portion  of  the  oxygen  is 
held  by  oxyhemoglobin.  The  isolated  bacterial  pigment  was 
found  to  evolve  at  most  per  gramme  of  dry  weight  0*7  c.c.  of 
oxygen.  Supposing  that,  if  pure,  the  amount  evolved  might 
have  reached  1  c.c.  and  been  nearly  equal  to  that  of  hasmo- 
globin  (4  grms.  =  4-2  c.c),  this  would  only  have  given  per 
molecule  of  pigment  (according  to  Husemann's  formula)  0*032 
of  an  atom  of  oxygen.  The  highest  amount  evolved  from  the 
Bacteria  themselves  per  gramme  being  taken  as  0*4  c.c,  and 
supposing  that  the  pigment  forms  about  ^  of  this  weight,  and 
therefore  in  this  case  can  evolve  per  gramme  4  c.c  of  oxygeur 
this  would,  however,  only  give  per  molecule  of  pigment  about 
0'13  of  an  atom  of  oxygen.  These  amounts  are  quite  insufficient 
to  support  the  above  hypothesis ;  and  since  the  formula  given  by 
Arnaud  seems  to  be  the  correct  one,  it  is  probable  that  Husemann 
did  not  work  with  the  pure  pigment.  It  is,  however,  very 
evident  that  further  research  in  this  direction  from  both  a 
chemical  and  a  physical  standpoint  is  urgently  needed  *. 

*  The  chemical  and  physical  study  of  the  bacterial  pigments  is  being, 
continued  in  the  Botanical  Laboratory  of  Leipzig  Uniyersity  by  Dr.  Eunath 
and  Prot  Ffeffer. 
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It  is  also  quite  within  the  bounds  of  possibiiitj  that  this 
phenomenon  may  be  more  widely  distributed  throughout  the 
organic  kingdom  than  at  first  appears  to  be  tbe  case.  Thus 
Beyerinck  concludes,  more  from  theoretical  grounds  than  from 
practical  experimentation,  that  certain  anasrobes  require  for 
their  continued  existence  a  trace  of  oxygen,  but  that  a  mere 
trace  suffices,  and  this  trace  is  stored  up  in  the  Bacteria  them- 
selves. Similarly  with  phosphorescent  Bacteria,  he  finds  that 
they  continue  to  phosphoresce  for  a  short  time  after  all  external 
oxygen  has  been  removed.  This  last  phenomenon,  however, 
seems  to  be  strictly  comparable  with  the  phenomenon  known  as 
intramolecular  respiration,  such  as  can  go  on  for  a  time  in  any 
higher  plant  when  all  external  oxygen  has  been  removed.  The 
absorption  of  oxygen  by  the  coloured  bacterial  pigments  above 
mentioned  does  not  appear  to  be  sufficient  to  account  for  the 
phenomena  of  ansBrobism,  for  all  the  stored  oxygen  is  apparently 
used  up  in  the  course  of  a  few  hours.  All  of  the  above  coloured 
Bacteria  which  can  evolve  oxygen,  with  the  exception  of  Bacillus 
brunneus^  about  which  nothing  is  said,  are  stated  by  Lehmann 
and  Neumann  *  to  be  capable  of  dereloping  as  anserobes.  Since, 
however,  in  the  absence  of  oxygen  no  pigment  is  formed  it 
appears  that  we  have  to  do  in  this  case  simply  with  Bacteria 
which  have  two  varieties,  one  being  a  pigmented  SBrobe  and  tbe 
other  a  non-pigmented  anaerobe. 

The  theoretical  discussion  of  these  points  might  be  much 
prolonged,  but  until  further  research  in  this  direction  has  been 
completed,  such  discussion  is  unprofitable.  As  regards  the 
various  well-known  phenomena  which  are  grouped  together 
under  the  name  of  intramolecular  respiration,  a  few  words  may 
be  said.  The  generally  accepted  view  of  this  phenomenon  is 
that  it  consists  in  a  deoxidization  and  self-combustion  or  decom- 
position of  the  protoplasmic  molecule,  a  slight  production  of 
CO3  taking  place  at  the  expense  of  the  combined  oxygen  held 
by  the  protoplasm.  A  quite  feasible  view  is,  however,  that  a 
portion  of  this  oxygen  at  least  might  be  held  either  in  a  condition 
of  loose  combination,  as  in  hsBmoglobin  ^.,  or  be  simply 
occluded,  as  m  charcoal  or  platinum-sponge.  That  the  chloro- 
phyll pigment  has  no  power  of  holding  oxygen  in  a  state  oi 
loose  combination  is  shown  by  the  fact  that  the  evolution  of 

*  Lehmann  k  Neumann,  Atlas  und  Grundriss  der  Bakteriologie :  Wurzburg, 
1896. 
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oxygen  from  an  assimilatorj  cell  or  tissue  ceases  in  the  darkness 
generally  in  a  few  seconds,  and  at  the  outside  in  a  minute  or 
two.  If,  however,  an  actively  assimilating  cell  he  suddenly 
killed,  it  may  continue  for  as  long  as  an  hour  after  death  {Bacte- 
rium Termo  method)  to  show  a  very  faint  evolution  of  oxygen. 
If  a  quantity  of  green  algffi  be  killed  by  HgCl,  whilst  a  current  of 
hydrogen  is  being  passed  through,  and  the  tube  then  soon  sealed 
and  heated  to  90°  C.-100°  C,  the  dead  alg»  may  apparently 
evolve  per  gramme  of  moist  weight  0'005  to  0'007  c.c.  of  oxygen, 
an  amount,  however,  which  is  almost  within  the  limits  of  error. 
If  these  experiments  are  repeated  with  algSD  kept  in  darkness 
during  the  whole  time,  or  if  the  current  of  hydrogen  is  continued 
for  15-20  minutes  after  the  algas  have  been  killed,  no  perceptible 
trace  of  oxygen  is  found.  It  is  possible  that  a  minute  trace  of 
oxygen  is  evolved  from  an  assimilating  cell  which  is  suddenly 
killed  in  this  manner,  but  there  is  no  reason  to  suppose  that  the 
oxygen  was  anything  else  but  dissolved  oxygen  derived  from 
the  previously  active  assimilation  and  permeating  the  cell-sap 
and  protoplasm. 

An  observation,  mentioned  in  a  previous  paper*, is  interesting 
in  this  connexion,  namely,  OAoro-filaments  in  a  current  of 
hydrogen  cease  to  show  rotation  in  one-third  the  time  that  they 
do  if  simply  kept  in  perfectly  oxygenless  water  in  a  closed  cell. 
In  the  former  case  it  has  been  shown  (Z.  c.)  that  an  assimilating 
cell  brought  into  an  atmosphere  of  hydrogen  evolves  oxygen  for 
a  short  time  more  rapidly  than  normally.  Hence  it  is  possible 
that  the  above  difference  is  due  to  the  fact  that  the  cell-proto- 
plasm holds  oxygen  in  two  forms,  partly  in  a  loose,  and  partly 
in  a  strong  combination ;  the  former,  in  the  absence  of  an  external 
supply  of  oxygen,  being  used  up  first  and  the  latter  later.  In  a 
current  of  hydrogen  the  loosely-held  oxygen  would  be  evolved 
and  lost,  and  hence  rotation  would  cease  sooner  than  if  the 
CAara-fihiment  were  simply  immersed  in  a  closed  cell  in  oxygen- 
less  water,  where  all  the  supply  of  combined  stored  oxygen  is 
available  for  intramolecular  respiration.  Just  as  feasible  an 
explanation,  however,  is  that  in  the  current  of  hydrogen  all  the 
oxygen  which  the  cell  contains,  held  merely  in  solution  by  the 
cell-sap  &c.,  is  rapidly  evolved  and  lost,  whereas  in  the  oxygen- 
less  water  practically  none  of  this  dissolved  oxygen  is  lost,  but 

«  <*  On  Aarimilatoiy  Inhibition,"  in  Joum.  Linn.  Soo.  (BoU)  zzzi.  (1896) 
p.  386. 
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all  remams  ayailable  for  respiration,  and  only  when  it  is  used 
up  does  true  intramolecular  respiration  commence. 

A  farther  discussion  of  tliis  point  is  at  present  inadvisable, 
but  there  can  be  no  doubt  that,  just  as  in  the  case  of  intra- 
molecular respiration,  when  in  the  absence  of  free  oxjgen  an 
evolution  of  CO^  takes  place  at  the  expense  of  the  combined 
oxjgen  held  by  the  plasma,  so  in  certain  cases  a  special  kind  of 
respiration  may  take  place  for  a  short  time  after  all  external  free 
oxygen  has  been  removed — the  oxygen  contained  in  the  GO^ 
evolved  being  derived  from  a  store  of  merely  occluded  oxygen, 
held  either  by  the  organism  itself  or  by  some  product  excreted 
by  it. 

Eooluiion  of  Oxygen  hy  other  Ooloured  Baeteridm 

In  these  the  pigment  forms  an  integral  part  of  the  bacterial 
plasma,  the  oxygen  being  produced  only  by  a  process  of  assimi- 
lation, which  requires  an  absorption  of  energy  and  ceases  when 
the  supply  of  radiant  energy  is  cut  off. 

Van  Tiegbem  *  has  described  two  green  Bacteria,  Bacteriwn 
viride  and  JBacilhts  mrens.  In  the  latter  the  formation  of 
colourless  spores  and  germination  of  these  in  light  to  form 
greenish  Baeillu8'ToA!&  was  noticed.  Van  Tieghem  concluded 
that  the  pigment  was  chlorophyll,  and  that  the  Bacteria  could 
assimilate  as  green  plants  do,  but  did  not  produce  any  direct 
experimental  proof  whatever.  The  assumption  that  a  green 
bacterium  must  contain  chlorophyll  and  be  able  to  assimilate  is 
quite  unjustifiable,  for  certain  pathogenic,  undoubtedly  sapro- 
phytic or  parasitic  Bacteria  can  produce  a  green  pigment ;  and 
Giiyon  has  shown  that  it  is  possible  to  extract  from  a  small 
Bacterium  T(9rmo-like  form  growing  on  milk  a  green  crystallizable 
pigment,  insoluble  in  water  and  soluble  in  ether,  alcohol, 
benzine,  &c.  In  these  last  forms,  however,  the  pigment  seems 
to  be  an  excrete  product,  and  not  to  form  part  of  the  bacterial 
plasma. 

Engebnann  f  has,  however,  described  an  actively  motile  green 
bacterium  which  has  the  power  of  evolving  in  light  minute  traces 
of  oxygen.    The  evolution  of  oxygen  is  extremely  weak,  and 

*  Van  Tieghem,  in  Bull.  Soo.  Bot.  Fnnoe,  zcvii.  (1880)  p.  174. 
t  T.  W.  Engelmaim,  in  Sot.  Zeit.  1882. 
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can  only  be  detected  bj  Spirilhim.  Engelmann  calls  the  Bac- 
terium Bacterium  elilorinum^  but  it  is  probably  the  same  form 
previously  described  by  Van  Tieghem  as  B,  viride.  Scarcity  of 
material  and  the  impurity  of  the  water-cultures  prevented 
Engelmann  from  extracting  the  pigment  or  examining  it  spectro- 
Bcopically. 

In  a  glass  cylinder  containing  mud  and  stagnant  water  and 
exposed  to  diffuse  daylight,  the  water  became  turbid  and  green 
to  yellowish  green  in  colour.  Microscopical  examination  revealed 
the  presence  of  an  exceediugly  numerous  Micrococctu-form, 
occasionally  isolated  or  in  clumps,  but  generally  forming  irregular 
or  twisted  chains  of  generally  2-12,  and  more  rarely  12-30,  indi- 
viduals. Examination  with  high  powers  showed  the  plasma  of 
the  bacterium  to  have  a  distinct  greenish  tinge.  A  very  few 
other,  but  uncoloured,  Bacteria  were  present,  but  no  other  green 
organism. 

Later,  in  another  culture  a  green  Bacilltu-iorm  having  the 
power  of  forming  endospores,  and  corresponding  in  all  respects 
with  the  Bacillus  virens  of  Van  Jieghem,  was  found.  By  means 
of  SptrOhtm  the  power  of  these  Bacteria  to  evolve  oxygen  when 
exposed  to  light  could  readily  be  demonstrated.  The  Micro* 
coccusA.Grm  frequently  formed  large  loose  green  flocks  adhering 
to  the  sides  of  the  cylinder.  These  gave  almost  perfectly  pure 
masses  of  the  green  Bacterium,  Portions  of  such,  mounted 
either  directly  in  water  or  in  a  little  thin  gelatine,  showed  at  the 
edges  an  evolution  of  oxygen  sufficiently  strong  to  keep  B,  Terme 
in  moderately  active  movement  and  ceasing  in  a  few  seconds  to 
a  minute  in  the  darkness. 

The  extraction  of  the  pigment  could  either  be  made  from  such 
material,  or  from  the  water  in  which  the  Bacteria  were  floating 
and  which  microscopical  examination  showed  to  contain  no  other 
green  organism,  by  adding  to  it  ^  to  |  its  volume  of  alcohol.  A 
greenish  flocculent  precipitate  which  slowly  settles  is  formed, 
leaving  a  clear  supernatant  fluid  which  can  be  siphoned  off.  On 
warming  the  residue  with  alcohol  a  green  extract  is  obtained, 
and  on  adding  benzine  the  latter  becomes  dark  green  and  shows 
the  reddish  fluorescence  and  the  marked  absorption-band  in  the 
red  characteristic  of  chlorophyll.  The  fluid  beneath  is  yellowish 
and  may  have  a  slight  reddish  tinge.  Hence  a  trace  of  carotin 
may  be  present.  If  the  green  bacterial  mass  is  treated  with 
very  dilute  alkali  and  then  ether  is  added,  the  latter  acquires  a 
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distinct  yellowish  or  brownisli  tinge,  which  H-H^SO^  or  HCl 
turns  emerald  and  finally  bluish  green,  showing  etiolin  to  be 
present.  The  green  residue,  on  treatment  with  water  or  alcohol, 
yields  up  a  bright  emerald  or  deep  bluish-green  pigmentsalka- 
chlorophylL 

The  colourless  bacterial  residues  after  extraction  with  alcohol 
were  tested  for  cellulose  and  starch,  but  neither  could  be  detected. 
The  assimilatory  product  is  therefore  not  starch,  but  is  probably 
sugar. 

The  chlorophyll,  whether  extracted  as  alkachlorophyll  or  as 
chlorophyllan,  when  exposed  to  light  in  the  presence  of  oxygen, 
becomes  in  an  hour  or  two  olive-green,  and  then  commences  to 
fade,  in  4-12  hours  is  quite  yellow,  and  in  2-3  days  is  almost  or 
entirely  colourless.  In  darkness  it  remains  green  longer.  The 
rapid  fading  may  be  due  to  the  presence  of  some  organic  sub- 
stance extracted  either  from  the  bacterium  itself  or  from  the 
stagnant  water. 

Both  of  these  green  Bacteria  therefore  possess  normal  chloro- 
phyll and  are  able  to  assimilate.  They  grow  only  in  stagnant 
water,  exposed  to  light,  in  which  a  little  decomposing  vegetable 
material  is  or  has  been  present.  They  can  grow  in  water  in 
which  no  more  than  a  mere  trace  of  oxygen  can  possibly  be 
present.  If  introduced  into  water  containing  inorganic  salts 
only  no  growth  takes  place,  and  the  Bacteria  soon  fall  to  the 
bottom  and  die.  Bacillus  virens  may  show  a  weak  power  of 
movement,  but  the  Microeoccus-torm  is  non-motile.  It  can 
nevertheless,  when  living,  distribute  itself  through  the  different 
layers  of  the  water  in  which  it  is  growing  and  maintain  itself  at 
a  given  level.  This  is  evidently  due  to  its  possessing  a  power  of 
adapting  its  specific  gravity  to  that  of  the  fluid  immediately 
around  it. 

In  cultures  kept  in  darkness  the  Bacteria  retain  their  green 
colour  for  as  long  as  two  weeks,  but  gradually  sink  to  the  bottom 
and  settle,  having  evidently  also  much  diminished  in  amount, 
leaving  a  clear  fluid  above.  On  microscopical  examination  the 
deposited  green  film  is  seen  to  be  composed  largely  of  colourless 
and  evidently  dead  forms.  On  bringing  such  cultures  which  have 
been  for  three  weeks  or  longer  in  the  darkness  into  light  again 
in  a  week  or  so,  the  fluid  becomes  green  and  is  found  to  contain 
the  same  green  bacterium  as  was  present  previously.  In  sealed 
tubes  along  with  a  little  hydrogen  in  darkness,  the  Bacteria 
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rapidly  die,  but  in  the  light  remain  living  and  green — ».  «.,  are 
apparently  in  darkness  ffirobes,  in  light  anadrobes.  It  is,  how- 
ever, as  erroneous  to  call  such  cases  examples  of  ansrobism  in 
Bacteria  as  it  is  in  green  plants.  A  complete  obligate  ansBrobe 
is  an  organism  which  not  only  does  not  require  any  supply  of  free 
external  oxygen,  but  is  actually  injured  by  the  presence  of  such. 

All  attempts  to  isolate  these  green  Bacteria  by  the  ordinary 
agar  or  gelatine-plate  method  were  at  first  unsuccessful.  Plenty  of 
uncoloured  colonies  develop,  but  these  even  in  light,  though  they 
may  in  form  closely  resemble  the  green  Bacteria,  do  not  become 
green ;  and  inoculation  experiments  from  these  on  stagnant  water 
which  had  been  sterilized  failed  to  produce  any  growth  of  the 
original  green  Bacteria.  Isolation  experiments  by  means  of 
plates  of  agar  and  gelatine  containing  inorganic  salts,  or  the 
filtered  fluid  from  stagnant  water,  were  more  successful.  From 
BacilltM  virens  cultures.  Bacillus  colonies  were  formed  on  plates 
exposed  to  light,  which  in  most  cases  were  distinctly  yellowish 
and  in  a  few  cases  slightly  yellowish  green.  The  Bacilli  are 
often  motile,  and  on  plates  of  gelatine  +  inorganic  salts 
(KjPO^ .  AmjjSO^ .  MsSOJ  form  peculiar,  somewhat  dumbbell- 
shaped  concretions  of  MgCO,.  On  re-isolating  the  bacilli  on  fresh 
plates,  or  on  inoculating  in  culture-tubes,  they  develop  as  before, 
but  now,  even  though  exposed  to  light,  are  quite  colourless.  In- 
oculation from  these  on  sterile  water  produced  no  green  growth. 

With  the  green  Micrococcus-foTm  similar  results  were  obtained. 
Occasionally  in  both  cases  a  yellowish  coloration  persists  until 
the  third  inoculation ;  but  from  none  of  the  growths  on  gelatine 
or  agar  could  any  distinct  evolution  of  oxygen  in  light  be 
detected.  The  colonies  from  the  green  Streptococcus-form  are 
all  in  the  form  of  Micrococci  and  not  as  chains.  This,  however, 
often  takes  place  with  Streptococctts-foTuiB  when  cultivated  on 
nutrient  media.  Apparently  we  have  here  an  example  of 
extreme  pleomorphism — a  bacterium  which,  under  normal  con- 
ditions, forms  chains,  is  green,  and  can  assimilate,  when  developed 
on  nutrient  media  becomes  colourless,  loses  the  power  of  assimi- 
lation, and  splits  up  into  isolated  Micrococci.  It  is  interesting 
in  this  connexion  to  notice  that  a  bacterium  (Streptococcus 
ochroUucus,  Hueppe)  is  known  which  in  light  turns  yellow.  It 
is  possible  that  this  may  be.  a  closely  allied  species,  variety,  or 
even  perhaps  the  same  bacterium  as  the  above  Streptococcus^ 
to  which  the  provisional  name  of  Streptococcus  varians  may  be 
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giyen.  8.  variana,  in  addition  to  tbe  characters  above  described, 
forms  thick-walled,  colourless  arthrospores,  sometimes  laterally, 
but  generally  intercalary  to  the  chains,  occasionally  a  pair  being 
formed  together. 

Attempts  were  made  to  obtain  direct  analytical  proof  of  the 
presence  of  the  power  of  assimilation  in  these  green  Bacteria  by 
enclosing  a  given  quantity  of  an  almost  pure  green  water-culture 
in  glass  tubes  with  a  given  volume  of  gas  to  light,  and  in  darkness, 
for  12  hours,  then  opening  and  analysing  the  enclosed  gas. 

It  appears,  therefore,  as  if  under  the  most  favourable  conditions 
and  using  an  atmosphere  of  hydrogen  a  trace  of  oxygen  may 
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appear.  In  all  cases,  in  light  less  00^,  is  evolved  and  less  oxygen 
absorbed  than  in  darkness ;  but  this  might  be  explained  as  being 
due  to  a  direct  action  of  light  upon  the  respiration  of  the  Bacteria, 
instead  of  being  due  to  a  certain  amount  of  assimilation  having 
taken  place.  The  analytical  results  do  not,  therefore,  form  a 
certain  and  sure  proof  of  the  presence  of  assimilation.  It  is 
possible,  however,  that  with  perfectly  pure  cultures  more  certain 
results  may  be  obtained. 

Purple  Bacteria, 
Engelmann  *  ascribes  to  these  the  power  of  assimilation,  the 
assimilatory  pigment  being  bacterio-purpurin.     One  peculiarity 
of  this  pigment  is  that  it  has  a  marked  absorption-band  in  the 

*  T.  W.  Engehnann,  '*Die  Furpurbakterien  nnd  ihre  Benehusgen  zum 
Licht,"  in  Bot.  Zeit.  Oct.  1886. 
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ultra-red ;  and  according  to  Engelmann  an  evolution  of  oxygen 
is  Bhown  in  this  region,  «.  «.,  when  the  plants  are  apparently  in 
darkness. 

Of  the  purple  Bacteria  the  following  were  found,  cultivated, 
and  examined:  Chramatium  OJeenii^  Ehr.,  Ckromatium  War- 
mingii,  Ehr.,  and  Bacterium  photometrieum^  T.  Engelm.* 
These  all  grow  in  stagnant  water  containing  a  trace  of  SH,  and 
exposed  to  light.  On  examining  masses  of  these  Bacteria  by  means 
of  Spirilla,  a  distinct  attraction  of  the  latter  can  be  seen  to  take 
place  in  light,  which  ceases  in  darkness.  If  the  preparations 
have  been  freshly  made,  on  the  contrary,  and  still  contain  dis^ 
solved  oxygen,  the  red  Bacteria  may  be  seen  to  exercise  a 
repulsive  effect  upon  the  Spirilla,  By  meanA  of  Bacterium  Termo 
in  no  case  could  any  evolution  of  oxygen  be  detected,  though  the 
red  Bacteria  were  e  amined  with  and  without  sulphur-grains, 
iree,  in  masses,  motif,  and  non-motile,  in  gelatine  preparations, 
and  in  water.  * 

Eor  its  size,  B.  photometricum  seems  to  possess  a  stronger 
power  of  "  evolving  oxygen  "  than  Ckromatium  Okenii;  but  here 
also  no  evolution  of  oxygen  could  be  detected  with  certainty  by 
Bacterium  Termo, 

In  a  culture  of  Ckromatium  Okenii  it  was  noticed  that  in  bright 
light  the  clear  surface  zone  free  from  colour  was  deeper  than  when 
in  very  weak  light.  The  Bacteria  seek  out  regions  where  a  little 
oxygen  is  present,  and  avoid  those  where  it  is  yerj  abundant. 
Thus,  if  the  cover  is  removed  and  the  surface  exposed  freely  to 
air,  the  upper  clear  zone  becomes  still  broader.  These  pheno- 
mena were  noticed  by  Engelmann,  and  are  considered  by  him  to 
form  a  proof  of  the  evolution  of  oxygen  by  the  purple  Bacteria. 
A  quite  possible  explanation  of  the  phenomenon,  however,  is 
that  in  light  the  sensibility  of  the  Bacteria  to  oxygen  alters.  In 
the  presence  of  oxygen  Bacterium  pkoiomefricum  is  less  sensitive 
to  light  than  in  the  absence  of  oxygen.  Hence  it  is  also  possible 
that  exposure  to  light  may  increase  the  sensitivity  to  oxygen, 
especially  as  in  the  darkness  in  a  few  hours  the  Bacteria  come  to 
rest,  their  general  sensitivity  to  oxygen  and  power  of  seeking  out 
regions  where  the  oxygen  percentage  is  most  suitable  being  lessened 
in  weak  light  and  in  darkness  finally  ceasing.  Both  causes  may 
*  The  j5.  photometricum  ahowed  all  the  physiological  peculiaritie§  with 
regard  to  light  ascribed  to  it  by  T.  W.  EngelmaDn,  in  Ffliiger's  Arohiv 
f.  d.  ges.  PhysioL  Bd.  xxx.  p.  96. 
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operate,  for  in  the  darkness  the  Bacteria  at  first  oome  nearer  to 
the  surface,  as  if  owing  to  the  cessation  of  the  evolution  of 
assimilatory  oxygen,  but  after  being  in  darkness  for  a  longer 
time  they  tend  to  distribute  themselyes  more  evenly  throughout 
the  upper  and  lower  layers,  and  after  being  in  darkness  for  a 
day  or  two  commence  to  sink  to  the  bottom. 

YariouB  facts  seem  to  indicate  that  the  purple  Bacteria  are 
really  possessed  of  an  actual,  though  extremely  weak,  power  of 
assimilation.  Thus,  like  the  green  Bacteria,  they  can  grow  and 
multiply  in  fluids  in  which  but  a  trace  of  organic  material  is 
present.  Por  the  life  of  the  red  Bacteria  the  presence  of  SH, 
is  essential,  whereas  the  green  Bacteria,  though  they  can  with- 
stand the  presence  of  a  trace  of  SH,,  thrive  best  in  its  absence* 
Winogradsky  has  shown  that  the  sulphur  '  lacteria  obtain  their 
main  supply  of  energy  by  the  oxidation  of  the  sulphur,  derived 
from  SHj,  which  they  contain.  Hence,  )erhap8,  the  weaker 
power  of  assimilation  of  the  red  Bacteria  a^  compared  with  the 
green  ones,  which  are  apparently  dependent  almost  entirely, 
under  normal  conditions,  upon  the  oxidation  of  the  carbon 
obtained  by  assimilation  for  their  supply  of  energy.  In  saturated 
SH,  water,  or  in  sealed  tubes  with  pure  SH,,  even  if  exposed  ta 
light,  the  red  Bacteria  die  in  a  few  days — ».  «.,  they  are  not  really 
an^robes.  If,  however,  kept  exposed  to  light  in  sealed  tubes 
containing  a  little  H  and  a  trace  of  SH^,  or  in  capillary  tubes,  or 
in  closed  cells,  the  Bacteria,  especially  Bacterium  phoiometrieun^ 
may  remain  living  and  motile  for  weeks,  and  also  divide  and 
multiply,  the  oxygen  necessary  for  both  the  sulphur  and  carbon 
respiration  being  produced  by  the  Bacteria  themselves.  In  dark- 
ness they  are  SBrobes,  in  light  apparently  are  anierobee. 

That  the  red  Bacteria  do  actually  evolve  CO,  was  proved  by 
testing  almost  perfectly  pure  water  cultures  free  from  all  SH, 
in  the  ga»-chamber  by  the  methods  already  described  as  well  as 
by  direct  analysis.  In  light  the  amounts  of  CO^  evolved  and  O 
absorbed  are  slightly  less  than  in  darkness,  but  in  no  case  can 
any  actual  evolution  of  oxygen  be  detected  analytically.  With 
ordinary  SH,  containing  cultures,  the  gas  finally  analysed  always 
contains  a  little  SH,  derived  from  the  enclosed  fluid.  In  none 
of  these  Bacteria  does  the  pigment  appear  to  have  any  power  of 
occluding  oxygen.  An  evolution  of  oxygen  so  weak  that  it  can 
hardly  be  detected  by  Spirillum  cannot  be  detected  by  analysis. 
So  far  as  the  evidence  goes,  a  qualified  acceptance  of  the  presence 
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of  a  power  of  assimilation  in  purple  Bacteria  is  at  present 
justifiable,  but  until  further  research  has  been  made  in  this 
direction  it  cannot  be  regarded  as  a  conclusively  established 
fact.  All  attempts  to  isolate  ChromaHum  Ohenii  &c.,  on  Ugar  &c., 
with  and  without  Sn„  in  darkness  or  in  light  failed. 

It  has  been  shown  above  that  in  certain  colouired  Bacteria  an 
evolution  of  oxygen  takes  place  because  the  pigment  possesses 
the  power  of  holding  oxygen  in  a  state  of  loose  combination  as 
hsemoglobin  does,  whilst  in  others  the  evolution  of  oxygen  ia 
the  result  of  a  process  of  assimilation,  and  takes  place  only  when 
an  absorption  of  radiant  energy  is  able  to  take  place.  Beyer- 
inck's  classification  of  pigment  Bacteria  into  parachromophores, 
chromophores,  and  chromopares  does  not  seem  to  be  a  correct 
one.  So  far  as  at  present  appears,  the  only  Bacteria  in  which 
the  pigment  forms  an  essential  and  integral  part  of  the 
bacterial  plasma  is  in  those  green  chlorophyllous  and  red 
bacterio-purpurin  containing  Bacteria,  in  which  it  has  apparently 
an  assimilatory  function.  Even  here,  as  has  been  shown,  under 
abnormal  conditions  the  formation  of  pigment  may  be  sup- 
pressed. This  in  the  case  of  SSreptoeoecus  varians  is  perhaps 
comparable  with  the  degenerative  changes  which  may  be  induced 
in  the  chlorophyll  grains  of  Elodea  and  Funaria  under  some- 
what similar  abnormal  conditions  *.  In  all  the  other  coloured 
Bacteria  examined  the  pigment  appears  to  be  an  excrete  product. 
They  may  be  divided  into  two  classes  : — (a)  Those  which  form  a 
lipoohrorae  pigment  insoluble  in  water  and  having  the  property 
of  holding  oxygen  in  a  state  of  loose  combination,  and  hence 
Having  an  important  biological  significance,  especially  as  regards 
the  respiration  of  the  Bacteria,  (b)  All  other  pigment-forming 
Bacteria,  in  which  the  pigment  is  often  soluble  in  water  and  is 
an  excrete  product  which  is  either  functionless  or  the  function 
of  which  has  not  as  yet  been  discovered. 

In  (1)  under  normal  conditions  the  pigment  is  always  formed, 
and  always  has  precisely  the  same  colour.  In  2  (a)  under 
normal  conditions  the  pigment  is  always  formed,  but  its  formation 
is  more  readily  affected  by  external  agencies,  and  varieties  in  which 
but  little  or  no  pigment  is  formed  are  rather  readily  produced. 
The  colour  of  the  pigment,  as  well  as  its  amount,  in  many  cases 

*  "  On  Aflsimilatorj  Inhibition,"  in  Joum.  Linn.  Soo.  (Bot)  xzzi.  (1896) 
p.  422,  $te. 
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varies  somewhat  according  to  the  nutrient  medium  on  which  the 
bacterium  is  grown. 

2  (b).  The  formation  of  pigment  often  takes  place  only  under 
very  specialized  conditions,  and  colourless  varieties  are  com- 
monly very  readily  produced,  which  may  have  permanently  lost 
the  power  of  forming  pigment  even  when  brought  under  the 
most  favourable  possible  conditions  again  (Bacillus  prodi^iosus). 
In  many  cases  the  pigment  is  excreted  as  a  colourless  chromogen, 
which  later  is  oxidized  and  becomes  coloured.  Frequently  the 
pigment  may  pass  through  a  series  of  colours  before  it  reaches 
its  most  highly  oxidized  condition.  This  class  is  simply  a  hetero- 
geneous assemblage  of  all  the  other  pigment-forming  Bacteria ; 
but  a  further  classification  is  impossible  until  more  is  known 
about  them.  It  is  quite  possible  that  in  certain  of  them  the 
pigment  may  have  functions  as  important  as  in  those  coloured 
Bacteria  which  can  evolve  oxygen. 

Conclusions. 

A  number  of  coloured  Bacteria  possess  the  power  under 
ppropriate  conditions  of  evolving  oxygen  in  greater  ot  less 
amount.  In  certain  of  these  the  oxygen  evolved  appears  to  be 
occluded  oxygen  absorbed  from  the  air  by  the  pigment-substance 
excreted  by  the  Bacteria.  The  process  is  not  a  vital  one.  The 
substances  contained  in  an  alcoholic  extract  appear  to  have, 
though  to  a  less  extent,  the  same  power  of  occluding  oxygen,  but 
this  property  is  soon  lost. 

The  purple  and  green  Bacteria,  in  which  the  pigment  forms  an 
integral  part  of  the  bacterial  plasma,  show,  when  exposed  to 
radiant  energy,  a  very  weak  evolution  of  oxygen,  continuing  for 
an  indefinite  length  of  time  if  conditions  are  favourable.  In  the 
former  of  these  the  assimilatory  pigment  is  **  bacterio-purpurin,*' 
in  the  latter  chlorophyll.  The  process  is  a  vital  one,  and  the 
oxygen  eyolved  is  apparently  derived  from  the  assimilation  of 
carbon  dioxide. 

BotanischoB  Institat, 
Leipag. 
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Desmids  from  Singapore.     By  W.  West,  F.L.S.,  and 
G.  S.  West,  A.E.C.S. 

[Head  6th  May.  1897.] 

(Platss  8  k  9.) 

The  Desmids  recorded  in  this  paper  were  observed  in  a  small 
collection  of  Algae  kindly  made  for  us  by  H.  N.  Ridley,  Esq., 
M.A.,  in  Singapore.  The  number  of  species,  forty-five,  is  not 
very  great,  but  there  are  some  very  interesting  ones,  conspicuous 
among  which  are  Micrasferias  anomala^  W.  B.  Turn.,  and  Cos- 
marium  Askenasyi,  Schmidle.  In  1895  a  small  paper  appeared  by 
Prof.  Schmidle  in  Hedwigia,  xxxiv.,  entitled  *'  Einige  Algen  aus 
Sumatra";  and  as  little  is  known  concerning  the  Algae  of  this 
part  of  Asia  except  his  list,  the  present  paper  is  all  the  more 
interesting. 

The  following  seven  species  found  in  the  material  from 
Singapore  are  also  recorded  from  Sumatra  : — Uuastrum  obesum, 
JE.  ansatum^  Cosmarium  Ashenasyi,  C.  connatum,  C.  Hammeri^ 
C.  pachydermum^  and  C.  suhglohosum. 

CYLINDEOCYSTIS,  Menegh. 

1.  C.  CRABSA,  De  Bary^  Unters.  Fam.  Conj.  pp.  37,  74,  t.  7. 
f.  C  1-12. 

Long.  31 /x;  lat.  24 /x. 

PENIUM,  jBr(j7^. 

2.  P.  LiBELLTTLA.,  Notdst,  in  Vidensk,  Meddeh  Kjoh.  1888, 
p.  184.    Closterium Libellula,  Yocke.    Peniumclosieiioide8,lBM%. 

Eorma  inteebtjpta,  West^  in  Journ,  B.  Micr.  Soc.  (1892) 
p.  721. 

Long.  163  /i ;  lat.  29  /i. 

Tar.  nrrEBMEDiA.  Boy,  in  Ann.  Scott.  Nat,  Rist*  (1894)  p«  252. 
Long.  138  /x  ;  lat.  21  /x. 

8.  P.  Navicula,  Breh,  in  Mem.  Soc.  Sd.Nat.  Cherb.iy.  (1866) 
p.  146,  t.  2.  f.  37. 
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Forma  gbaiojlata.    (PI.  8.  fig.  10.) 

Eorma  cum  membran&  regolariter  et  deiiBe  granulatft,  polis 
glabris. 

Long.  63  fjL ;  lat.  16  fj, ;  lat.  apic.  circ.  7  jlc. 

4.  P.  CBASsnTscTTLirif,  JDe  Bary,  Conj.  p.  73,  t.  6.  AT.  5-7. 
Long.  64^1;  lat.  23 /ix. 

6.  P.  ATTSTBALE,  Boctb.  tti  Rospraioy  Akad,  Umifj,  Krakow. 
Wydziat  nat.-przyn,  Ser.  IL,  ii.  (vol.  ixii.)  p.  367,  t.  6.  f.  27. 

Long.  65-69 /i ;  lat.  38-40  fjt ;  lat.  isthm.  37  /x.     (PI.  8.  fig.  16.) 

The  specimens  observed  are  exactly  typical  as  regards  form, 
but  tbey  are  more  minutely  punctate  and  the  glabrous  zone  is 
narrower  than  in  the  type. 

Cosmariwn  suhturgidum,  Schmidle  [DUphinctium  subturgtdum, 
W.  B.  Turn.],  f.  minor,  Schmidle,  in  Hedwigia,  xxxiv.  (1895) 
p.  300,  t.  4.  fig.  2,  seems  to  us  much  nearer  inform  to  P.  australe 
tbao  to  O.  suhturgidum  although  the  chromatophores  seem  to 
differ. 

Schmidle  remarks  (in  Engl.  Bot.  Jahrb.  xxiii.  (1896)  p.  256) 
that  O,  zonarium,  West  &  G.  S.  West,  in  Trans.  Linn.  Soc. 
Ser.  II.,  Bot.  v.  (1895)  p.  71,  pi.  8.  f.  13,  is  the  same  as  C.  sub- 
turgidum,  var.  minor.  It  is  certainly  very  near  his  yariety,  and 
has  the  same  arrangement  of  the  chlorophyll,  but  we  are  sure 
that  C  zonarium  is  a  very  different  plant  from  C,  subturgidum  ; 
the  form  is  quite  different,  so  is  the  size  and  so  are  the  markings. 
This  we  were  certain  of  at  the  time  we  described  the  former. 

6.  Peititjm  sp. 

Long.  17-5-19/*;  lat.  7-5-8-5/x. 

A  few  specimens  only  were  seen  of  this  small  species ;  it  is 
very  slightly  constricted  in  the  middle,  and  the  poles  are  rounded 
and  a  little  truncate. 

CLOSTEEIUM,  mtzsch. 

7.  C.  DiDTMOTOGUM,  Corda,  Aim,  de  Carlsbad  (1835),  t.  5. 
ff.  64,  66  ;  Balfs,  Brit.  Desm.  p.  168,  t.  28.  f .  7  a  et  h. 

Var.  TBOPICFM,  n.  var. 

Var.  yentre  subrecto,  dorso  convexiori,  polis  dilatatis  incras- 
satis ;  membrana  glabra,  lutea  vel  luteo-brunnea. 
Long.  238-309 /I  J  lat.  36-44^;  lat.  apic.  17-19/1. 

1X2 
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8.  CLOBTEEnrM  suBCAPiTATUir,  n.  sp.     (PL  8.  figs.  1-3.) 

CI,  mediocre;  cellulis  diametro  circiter  llplo  longioribus, 
subrectis,  ventre  recto  vel  leriter  concaTo,  dorso  convexo  et  in 
medio  retuso,  polos  versus  attenuatis,  polls  valde  dilatatis  (sub- 
capitatis)  ;  membrana  admodum  punctata,  luteola  vel  luteo- 
fuscescens,  polis  bene  fuscis. 

Long.  253-265 /x ;  lat.  max.  13-25  ^  ;  lat.  med.  21-23 /i;  lat. 
apic.  11  /i. 

The  strongly  punctate  membrane  sometimes  gives  the  margin 
a  rough  appearance.  This  species  might  be  compared  with 
C.  halmacarfifise,  W.  B.  Turn.,  in  Naturalist  (1893),  p.  347 ; 
Roy  and  Bisset,  in  Ann.  Scot.  Nat.  Hist.  (1894)  p.  243,  t.  4. 
f.  6. 

9.  C.  Leoumek,  n.  sp.    (PL  8.  figs.  6-7.) 

C.  submediocre,  subrectum ;  cellulis  diametro  6-6plo  longi- 
oribus, ventre  recto,  dorso  leviter  convexo,  polos  latos  versus 
eensim  attenuatis,  polis  rotundo-truncatis  et  levissime  retusis ; 
membrana  hyalina,  achroa,  glabra ;  pyrenoidibus  in  serie  unic&, 
in  eeraicellula  un&qu&que  circiter  3. 

Long.  153-176  fi ;  lat.  26-30// ;  lat.  apic.  circ.  10  fi. 

We  found  this  species  originally  from  Huilla,  Angola,  "West- 
Central  Africa,  but  as  it  was  only  a  single  semioell  we  wished  to 
see  more  of  it  before  describing^  it. 

It  comes  nearest  to  C.  rectum,  Gutw.  (in  Naklad.  Akad.  Umiej. 
Krakow  (1896),  p.  35, 1. 1.  f.  3).  We  consider  that  Gutwinski's 
species  is  probably  a  form  of  Penium  Lihellula  (syn.  P.  cloBteri- 
oides) ;  this  form  with  the  projecting  median  sutures  we  mentioned 
as  occurring  at  Capel  Curig,  N.  Wales  (vide  West,  in  Joum. 
R.  Micr.  Soc.  (1890)  p.  286). 

10.  C.  ToiOK,  West,  in  Joum,  Linn,  Soc.  (Bot.)  xxix.  (1892), 
p.  121,  t.  19.  f.  14. 

Forma  paullo  brevier ;  membrana  lutescens. 
Long.  163  fi ;  lat.  9*5  /i ;  lat.  apic.  5*5  /i. 

11.  C.  PTTLCHELLTTM,  U.  sp.      (PI.  8.  figS.  8-9.) 

C.  parvum  ;  cellulis  diametro  circiter  7plo  longioribus,  leviter 
et  regulariter  curvatis,  polos  versus  gradatim  attenuatis,  polis 
subobtusis ;  membrana  glabra,  fusca  vel  fusco-rubra ;  pyrenoidi- 
bus 2  in  semicelluU  un&qu&que. 
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Long.  75-84^ ;  lat.  11  fi. 

This  species  differs  from  G.  calogporum,  Wittr.,  in  its  coloured 
membrane,  in  being  somewhat  thicker  and  less  curbed,  as  well  as 
in  its  blunter  apices. 

12.  C.  LAGOEifTBi,  Nordit.  in  Vidensk.  Meddel  ESoh.  (1869) 
p.  203.  t.  2.  f .  2. 

Porma  minus  cur^ata. 

Lat.  26 II ;  apicibus  194i  p,  inter  se  di:»tantibu8. 

13.  C.  STJBTEUirCATUM,  u.  sp.     (PL  8.  fig.  4.) 

C,  mediocre ;  cellulis  diametro  lOplo  longioribus,  le?iter  cur- 
Yatis,  gradatim  attenuatis  polos  versus,  polis  levissime  dilatatis  et 
late  truncatisy  ventre  distincte  sed  leviter  concave ;  membrana 
luteola,  delicate  striolata,  striis  visis  25. 

Long.  259  n ;  lat.  26  /i ;  lat.  apic.  13  /i. 

This  differs  from  G.  truncaium,  W.  B.  Turn,  in  Vet.-Akad. 
HandL  xxv.  n.  5  (1893)  p.  22,  t.  22.  f.  14,  in  its  very  regular 
curve,  and  in  not  being  at  all  ventricose ;  the  striolations  are 
also  more  numerous,  and  the  ends  are  slightly  dilated  on  the 
dorsal  side. 

14.  C.  Ealfsh,  Brib.    {Balft,  Brit.  Besm.  p.  174,  t.  30.  f.  2.) 
Yar.  HTBBiPTJM,  Babenh.  Krypt.  Fl  Sachs,  p.  174 ;  Fl  JEurop, 

Algar.  iii.  p.  135. 

Long.  306-346^ ;  lat.  24-29  ^ ;  lat.  apic.  6-5-7-5  ^. 

Forma  icajob. 

Long.  698  /i ;  lat.  44  /i ;  lat.  apic.  11-5  ^. 

15.  C.  STBIOLATUM,  Ehrenb.  (Ba//i,  Brit.  Desm.  p.  170, 
t.  29.  f.  2.) 

A  rather  small  form ;  long.  184-196  /i ;  lat.  25  ^ ;  lat.  apic. 
10^. 

PLEXIEOT^NIXIM,  Naeg. 

16.  P.  Tbabbottla,  Naeg, 

Long.  392-426  /x;  lat.  bas.  semicell.  30-32  /x ;  apic.  21-25  /x. 

TETMEMOEUS,  Balfs. 

17.  T.  Ljrvis,  Balfi,  Brit.  Bern.  p.  146,  t.  24.  f .  3. 

Long.  82-87 /i;  lat.  18-5-22^ ;  lat.  apic.  14  u ;  lat.  isthm.  1-7 
19^. 
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EUASTEUM,  Mrenh. 

18.  E.  QNATHOPHOEUM,  n.  sp.     (PI.  9.  figs.  3,  4.) 

U,  mediocre,  duplo  longius  quam  latius,  prof unde  constrictum, 
sinu  angusto-lineari  extremo  subampliato  ;  semicellulfls  truncato- 
pyramidatfB,  angulis  iDferioribus  Bubrectangularibus,  marginibus 
lateralibiis  biundulatis  elevatione  mediant  depressA,  angulis 
apicalibuB  subrotundatis  efc  leviter  incrassatis,  apicibus  conyexis 
iDcisur&  mediani  profundissimiL  et  aDgii8tis8im&,  serie  verrucarum 
magnarum  emarginatarum  trium  trans  basin;  a  vertice  visss 
oblongo-rectangulares,  nodis  tribus  ad  polum  unumquemque, 
incisuiis  tribus  prope  medium  utrobique,  incisure  mediana  minus 
profunda  ;  a  latere  visaB  ovato-oblongae,  angulis  basalibus  rect- 
angularibus,  lateribus  retusis  ad  medium,  angulis  apicalibus 
rotundatis ;  membrana  punctata. 

Long.  63-65  /i ;  lat.  32-34  ^ ;  lat.  apic.  18-20  /i ;  lat.  isthm. 
12  fi ;  crass.  21  fi. 

This  characteristic  species  is  nearest  to  £.  quadriceps^  Nordst. 
in  Vidensk.  Meddcl.  Kjob.  (1869)  p.  216,  t.  2.  f.  6,  with  which  it 
might  be  compared. 

Compare  also  with  U.  huillense,  West  &  G.  S.  West,  in 
Journ.  Bot.  my.  (1897)  p.  82,  t.  366.  ff.  15, 16. 

19.  E.  siwuosTTM,  Zenorm.  in  Balfs,  Brit.  JDesm,  p.  85,  t.  13. 
f .  5  a,  6,  d. 

Var.  EEDUCTUM,  West  ![  G,  8,  West,  I.  e.  p.  83. 

Long.  46-59 /i;  lat.  2&-32-6  ^ ;  lat.  isthm.  7-5-9'5/x;  crass. 
18 /x.    (PI.  8.  fig.  17.) 

One  specimen  was  noticed  with  the  same  number  of  scrobicu- 
lations  as  one  figured  by  Eaciborski  (Eamiet.  Wydz.  III.  Akad. 
Umiej.  Krakow,  xvii.  t.  6.  f.  9),  but  their  arrangement  was  some- 
what different. 

20.  E.  AKSATTJM,  Ehrenh:  {Ealfs,  Brit.  Desm.  p.  85,  t.  14. 
f.2.) 

Long.  88  fi ;  lat.  36  /x ;  lat.  apic.  20 /i ;  lat.  isthm.  15 /x. 

21.  E.  0BE8UM,  Joshua^  in  Journ.  Linn.  Soc.  (Bot.)  xxi.  (1886) 
p.  638,  t.  23.  ff.  19,  20. 
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Var.  K0BU8TUM,  n.  var.     (PL  8.  fig.  20.) 

Var,  angulis  basalibus  semicellularum  rectangularibus  et 
rotundatis,  apicibus  latioribus. 

Long.  86  \JL  \  lat.  44 /a  ;  lat.  apic.  27 /i ;  lat.  istbm.  11*5  /i. 

This  variety  differs  from  var.  suhan^ulare,  West  &  (Jt.  S. 
West,  Trans.  Linn.  Soc.  Ser.  II.  (But.)  v.  (1895)  p.  50,  t.  6.  f.  15, 
in  the  broader  apices  and  the  different  basal  angles. 

22.  E.  QUADRiocuLATUM,  n.  sp.     (PI.  9,  figs.  5,  6.) 

JS.  submediocre,  circiter  duplo  longius  quam  latiup,  profunde 
constrictum,  sinu  aQgusto-lineari  extreme  subampliato;  semi- 
cellulflD  snbtriiobatsB,  lobis  lateralibus  emarginatis  et  lateribus 
convergentibus  sursum,  lobo  polari  subrectangulari  angulis 
rotundatis,  incisure  mediana  profundi  lineari,  iu  centro  tumoribus 
binis  horizontaliter  dispositis  ]  a  vertice  vis»  ellipticae,  iu  medio 
utrobique  tumoribus  binis  in  struct  8e ;  a  latere  visae  truncato- 
0Tat»,  tumore  prope  medium  utrobique;  membrana  punctata. 

Long.  38-40 /A ;  lat.  20-22  fi ;  lat.  apic.  12-5-14-5  fjL ;  lat.  iathm. 
5'5-6'5  /I ;  crass.  15'5  /i. 

23.  E.  cosMABioiDES,  West  !f  G,  8.  West,  in  Trans,  Linn. 
Soc.  Ser.  II.  (Bot.)  y.  (1895)  p.  54,  t.  6.  f.  23. 

Var.  CUBTUM,  West  S[  G.  S.  West,  in  Joum.  Bot.  zjczv. 
(1897)  p.  84. 

Long.  18-22 /i ;  lat.  18-19/1 ;  lat.  apic.  16-18 /i;  lat.  isthm. 
6-5-6  fi ;  crass.  11  /i.    (PI.  8.  figs.  18,  19.) 

In  front  view  the  specimens  from  Singapore  correspond 
exactly  with  those  from  Africa,  but  differ  somewhat  in  the  other 
views.  The  vertical  view  is  elliptical  and  is  without  the 
swelling  on  each  side  possessed  by  the  original  examples. 

24.  E.  DENTiCTJLATUM,  F.  Qatfy  in  Bull.  Soc.  Bot.  France,  xxxi. 
(1884)  p.  335. 

Long.  20  fi. ;  lat.  16  /x ;  lat.  isthm.  3'6  /x. 

25.  E.  BiNALE,  Mrenh.  (Balfs,  Brit.  Desm.  p.  90,  t.  14.  f.  8.) 
Var.  ELOBATUM,  Lund.  Desm.  Suec.  p.  23,  t.  2.  f.  7. 

A  form  not  quite  agreeing  with  Luudell's  figure ;  long.  23  fx  ; 
lat.  18-6  /i ;  lat.  apic.  13  /u  ;  lat.  isthm.  5-6  fi.    (PI.  8.  fig.  11.) 
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MICEASTEBIAS,  Ag, 

26.  M.  MoBii,  nob. 

Euasti^im  verrucosum,  Ehrenb.  var.  Mobii,  Borge,  in  Bihang  K.  S7. 
Vet.-Akad.  Handl.  xxii.  no.  9,  p.  13,  t.  2.  ff.  18,  19. 

E,  verrucomm,  forma,  Mob.  Austr.  Siisflw.  Alg.  ii.  p.  340,  t.  2.  f.  21. 

Var.  EiDLETi,  n.  var.     (Pi.  9.  fig.  2.) 

Var,  major,  semicellulis  cum  lobo  polari  altiori  et  convexiori 
(sed  in  medio  leviter  retuso),  incisurU  infra  apicem  iatiori  et 
minus  profundi,  lobis  iateralibus  minus  productis,  sinu  valde 
aperto  eztrorsum  ;  membrana  scrobiculata,  scrobicuiis  in  centro 
multe  majoribus. 

Long.  135  fji ;  lat.  102  /jl  ;  iat.  apic.  76  /x ;  lat.  isthm.  86  fj, ; 
crass.  57  /x. 

We  do  not  consider  that  the  Tar.  Mbbii,  Borge,  of  JSuastrum 
verrucosum  belongs  to  that  genus,  much  less  to  that  species. 
The  polar  lobe  is  that  of  a  Micrasterias  and  not  that  of  an 
Euastrutn.  The  characters  of  M.  Mohii  are  so  different  from 
those  of  E,  verrucosum  that  we  fail  to  see  how  it  came  to  be 
placed  under  the  latter  species. 

The  Tariety  seen  by  us  was  scrobiculate  and  not  granulate,  the 
scrobiculations  being  much  larger  in  the  centre  of  the  semicells ; 
Borge  describes  his  specimens  as  granulate.  The  magnifications 
of  Borge's  figures  {I.  c.)  are  incorrect,  as  proved  by  his  measure- 
ments in  the  text. 

27.  M.  ANOMALA.,  W.  B.  Turn,  in  Vet.-Akad.  Handl.  xxv.  no.  5, 
(lb93)  p.  97,  t.  22.  f.  1. 

M.  apieulata,  Menegh.  forma,  Joshua,  in  Joum.  Linn.  Soc.  (Bot.)  xzi. 
(1886)  p.  636,  t.  22.  f.  13. 

M,  apiculata  forma  Joshua,  Toni  et  Levi,  in  Notarisia  (1886),  p.  91. 

Long.  218  /A ;  lat.  150  ^  ;  lat.  isthm.  44i  fi.     Lat. :  long.  =  l :  1*45. 

„      227  fi;     „   160/1;     „         „     40 /x.       „     :     „    =1:1-42. 

(PI.  9.  fig.  1.) 

The  specimens  observed  of  this  fine  species  were  rather  large 
ones  and  were  much  more  regular  in  form  than  Turner's  figure, 
the  polar  lobes  have  a  distinct  subrectangular  basal  portion 
which  causes  them  to  be  more  produced,  the  lateral  divisions  are 
less  deep  and  the  sinus  is  more  open.  These  characters,  however, 
are  not  of  varietal  importance,  because,  judging  from  Turner's 
figure  of  the  typical  form  (/.  c.  fig.  1  a),  we  should  imagine  that 
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his  specimens  had  been  somewhat  damaged  {vide  his  drawiug  of 
the  polar  lobe).  Two  whole  specimens  were  seen ;  these  were 
practically  identical  in  form,  but  the  arrangement  of  the  central 
processes  was  different.  In  one  there  was  a  transverse  row  of 
5  processes  across  the  basal  part  of  the  semicell,  the  central  one 
beiug  much  the  largest  and  showing  indications  of  a  division 
into  two.  In  the  otber,  there  were  but  4  processes  in  the  trans- 
verse row,  the  two  median  ones  being  more  or  less  irregularly 
divided. 

We  consider  that  Turner  is  quite  mistaken  in  supposing  that 
the  processes  are  tubular;  they  are  hollow  just  like  those  of 
3£.  americana,  M>  Nordatedtiana^  and  M.  muricata;  moreover, 
from  a  physiological  standpoint  they  could  not  be  "  tubular " ! 
The  membrane  was  quite  smooth  and  of  a  pale  yellow  colour. 
We  have  no  doubt  that  the  M.  apicultUa^  forma  of  Joshua,  was 
a  damaged  form  of  the  same  species  as  M,  anomala^  W.  B.  Turn. 
The  finding  of  the  plant  from  Singapore  extends  its  distribution 
eastwards,  it  being  previously  recorded  from  E.  India  {Turner) 
and  Burmah  {Joshua). 

28.  MiGBASTEBiAB  BOTATA,  Balfg,  Brit.  Bcsm.  p.  71,  t.  8.  f.  1. 
Long.  208  fi ;  lat.  165  /i ;  lat.  isthm.  29  fi, 

29.  M.  Thomasiana,  Archer,  in  Proo.  Duhl.  Nat.  Mist.  Soc. 
(1862)  p.  72,  t.  2.  ff.  1-5. 

Two  forms  of  this  were  seen : 

(1)  A  form  a  little  narrower  than  the  type  and  destitute  of 
the  superficial  apiculate  elevations ;  the  membrane  was  finely 
Bcrubiculate. 

Lung.  192  fjt;  lat.  150  fi ;  lat.  isthm.  27  fi.    Lat. :  long.=l :  1-28. 

(2)  A  form  without  the  central  one  of  the  three  median  pro- 
jtctious;  the  superficial  apiculate  elevations  were  also  absent, 
but  on  one  semiceil  a  large  apiculate  elevation  was  present  at 
the  middle  of  the  lateral  lobe  bordering  upon  the  polar  lobe  and 
close  to  its  margin. 

Long.  175  ft ;  lat.  144  fx ;  lat.  isthm.  26  /i.    Lat. :  long.sl :  1*20. 

COSMAEIUM,  Corda. 

80.  G.  Hahmebi,  Beinsch,  Algenjl.  Frank,  p.  Ill,  1. 19.  f.  I. 
Long.  2^5  II  ^  lat.  17  fc ;  lat.  isthm.  5*5  fc ;  crass.  10  /x. 
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31.  CosMABiUM  ANCEP8,  Lund.  Desm,  Suee.  p.  48,  t.  3.  f.  4. 
Forma  paullo  major,  apicibus  latioribus,   angulis  basalibus 

rotundatis  et  levissime  productis. 

Long.  39  fjL ;  lat.  baa.  semicell.  18  /i ;  lat.  apic.  15  fi ;  lat.  istlim. 
9-5 /x, 

(PI.  8.  fig.  12.) 

32.  C.  UKCEUM,  n.  Bp.     (PL  9.  figs.  8,  9.) 

C.  parvum,  duplo  longius  quam  latius,  profuadissime  con- 
strictum,  bIdu  angusto-lineari  ad  extremum  Bubampliato ;  semi- 
cellulfls  anguste  truncato-pyramidatse,  lateribus  retusis,  angulis 
basalibuB  rectangularibus  leviter  rotundatis,  angulis  superioribus 
subrotundatis,  apicibus  leviter  retusis ;  a  vertice  vis©  oblongo- 
elliptic© ;  a  latere  vissB  oblongsB,  apicibus  rotundatis ;  membrana 
minute  punctata. 

Long.  32*5-34*5  fi ;  lat.  bas.  semicell.  16-16  fx ;  lat.  apic.  9*5- 
10*5  fji ;  lat.  istbm.  4  fi ;  crass.  9*5  fi. 

Compare  with  C.  angustatum^  Nordst. 

33.  C.  PAETULUM,  Brib.  in  Mem.  Soc.  8c.  Nat.  Cherh.  iv.  (1856) 
p.  133,  t.  1.  f.  18. 

A  curious  abnormal  cell  of  this  was  seen. 
Long,  semicell.  9*5  fc ;  lat.  9*5  /x. 

34.  C.  STRIATUM,  Boldt,  in  Ofvers.  Vei.-Ahad,  Forh.  (1886) 
no.  2,  p.  104,  t.  5.  f.  9. 

Long.  12*5  fi ;  lat.  12  ^c ;  lat.  isthm.  4*5  /i ;  crass.  6  /i. 

35.  C.  FACHTDEBMTJM,  Lund.  Desm.  Suee,  p.  39,  t.  2.  f.  15. 
Tar.  MINUS,  Nordst,  Norg.  Desm.  p.  1 8,  t.  1.  f .  7. 

Long.  56  fi ',  lat.  48  ft;  lat.  inthm.  18  /i ;  crass.  28  /x. 

36.  C.  OBSOLBTUM,  Beinsch,  Algenfl.  Frank,  p.  110,  t.  9.  f.  5. 
Long.  57-60  fx ;  lat.  67-71  /i ;  lat.  isthm.  33-35  fx ;  crass.  36  /i. 
The  specimens  were  often  of  a  yellow  or  yellow-brown  colour, 

and  the  basal  angles  of  the  semicells  were  thickened  (not  mamil- 
late)  ;  extending  through  this  thickening  was  a  marked  conical 
pore  which  was  broadest  towards  the  interior  of  the  Cosmarium, 

37.  C.  AsKENASTi,  Sohmidle,  in  Hedwigia  (1896) ,  p.  304,  t.  4.  f.  7. 
Long.  142-158  /x ;  lat.  121-137  /x;  lat.  isthm.  38-53  fi ;  crass. 

75 /x. 
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The  numerous  examples  of  this  species  seen  by  us  were  all 
broader  than  the  forms  described  irom  Sumatra  by  Schmidle. 
The  membrane  is  scrobiculate,  the  scrobiculations  being  larger 
over  the  central  thickened  area  of  each  semicell,  and  there  are 
fine  punctulations  between  these  scrobiculations;  in  age  the 
membrane  becomes  yellow.  The  granules  are  conical  and  vary 
somewhat  in  length ;  the  breadth  of  the  isthmus  varies  consider^ 
ably,  and  the  apices  of  the  semicells  are  in  all  cases  slightly 
truncate. 

A.S  we  have  previously  pointed  out  (Trans.  Linn.  Soc.  Ser.  II. 
(Bot.)  V.  (1895)  p.  229,  footnote),  C,  dentatum,Wol\e  (cfr.  West 
&  Q.  S.  West,  1.  c.  p.  249,  t.  15.  ff.  10,  11),  is  by  far  the  nearest 
ally  of  this  species.  Schmidle  represents  the  conical  granules  too 
large  relatively  to  the  magnification  of  the  cells ;  the  figures 
given  by  Borge  in  Bihang  Vet.-Akad.  Handl.  xxii,  no.  9,  t.  3. 
ff.  35,  36,  are  more  correct  in  this  respect,  but  the  granules  are 
more  acute  than  any  we  have  seen. 

C.  Stuhlmanniiy  Hieron.  (in  Engler,  Die  Pflanzenwelt  Ost.- 
Afrik.  u.  d.  Nachbargebiete,  Theil  C,  1895,  p.  19),  is  most 
probably  a  form  of  this  species. 

38.  CosMARiTJM  MABGABiTATUM,  Eoy  et  Btss.  in  Joum.  Bot. 
xxiv.  (1886)  p.  194. 

Long.  65  fi ;  lat.  57  fji ;  lat.  isthm.  25  /i. 

39.  C.  BUBDECOBATTTM,  U.  sp.      (PL  8.  fig.  13.) 

C.  mediocre,  l|plo  longius  quam  latins,  profunde  constrictum, 
sinu  angusto-lineari  extremo  ampliato;  semicellulsB  truncato- 
pyramidat»,  angulis  inferioiibus  et  superioribus  rotundatis, 
lateribus  convexis,  apicibus  subrectis ;  membrana  granulis  quin- 
cuncialiter  ordinatis,  seriebus  horizontalibus  circiter  7,  seriebus 
obliquis  circiter  10,  scrobiculis  triangularibus  6  circa  granulum 
unumquemque  ;  a  vertice  visas  oblong»,  polis  rotundatis. 

Long.  66  /i ;  lat.  53  fx  ;  lat.  isthm.  17'5  /i ;  crass.  29  /i. 

This  differs  from  C.  decoratum.  West  &  G.  S.  West  in  Trans. 
Linn.  Soc.  Ser.  II.  (Bot.)  v.  (1895)  p.  61,  t.  7.  f.  21,  in  its  smaller 
size,  its  deeper  constriction,  its  much  fewer  granules,  and  in  its 
vertical  view;  moreover,  the  sides  and  not  the  angles  of  the 
triangular  scrobiculations  are  directed  towards  the  granules.  It 
differs  from  0,  fnultiordinatum^  West  &  G.  S.  West  in  Journ. 
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Bot.  xzxr.  (1897)  p.  121,  t.  367.  f.  8,  in  the  narrower  apices  of 
the  semicells,  the  difi'erent  vertical  view,  aud  the  triangular 
BcrobiculationB,  which  are  differently  arranged. 

40.  GosMABiuic  PVKCTULATTJic,  Br&t.  in  Mem.  Soc.  Se.  NaL 
Cherh.  iv.  (1856)  p.  129,  t.  1.  f.  16. 

Yar.  DEPBSSSUM,  W.  B.  Turn,  in  Vet-Akad,  HandL  xxv. 
(1893)  n.  5,  p.  64,  t.  8.  f.  16. 

Forma  miuor.  Long.  17*5  ft ;  lat.  15*5  fi ;  lat.  isthm.  4  /i ; 
crass.  8*5  /i. 

41.  C.  T&iLOHTFOLxric,  n.  sp.    (PL  8.  figs.  14, 16.) 

C  parvum,  circiter  l|plo  longius  quam  latins,  leviter  con- 
strictum,  sinu  lato  aperto ;  semioellul»  rotnndato-ovatSB,  apicibus 
levissime  truncatis,  parte  superiore  semicellulamm  spanae  minu- 
tissiine  granulate ;  a  vertice  yissd  circulares. 

Long.  29-30  /x ;  lat.  16-17  /i ;  lat.  isthm.  11-6-13  /x. 

Compare  with  C  sparsipunetaium  (sjn.  Ditphinetium  ipani- 
punctatumj  Schmidle,  in  Oesterr.  bot.  Zeitschr.  zlr.  (1895)  p.  348, 
t.  15.  ff.  1-6). 

42.  C.  SUBGLOBOSITM,  Nordst.  Aly.  tandvie,  p.  14,  t.  1.  f .  13. 
Forma  minob. 

Long.  24  ft ;  lat.  15*5  fc ;  lat.  isthm.  14  fc. 

43.  C.  coiTNATrM,  BHh.  in  Balfi,  Brit.  Bern.  p.  108,  t  17. 
f.  10. 

Long.  69  fA ;  lat.  62  fi ;  lat.  isthm.  44  /i. 

44.  C.  CucuBBiTA,  Breb.  (Salfs,  Brit  Besm,  p.  108, 1. 17.  f .  7). 
Long.  32  fi ;  lat.  15  fc ;  lat.  isthm.  12*5  fc. 

STAXTKASTEXIM,  Meyen. 

45.  S.  DECOBATtTM,  n.  sp.     (PL  9.  fig.  7.) 

8.  parvum,  l||plo  longius  quam  latins,  profunde  constrictum,8inu 
angusto-lineari  extreme  subampliato;  semicellul»  pyramidato- 
trapeziformes,  angulis  inferioribus  superioribusrotundatis,lateri- 
bus  retusis  supra  medium,  apicibus  leviter  retusis ;  zonis  latis 
granulorum  altera  trans  partem  basalem,  altera  trans  partem 
apicalem,  granulis  in  seriebus  verticalibus  ordinatis;  a  vertice 
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Ti8»  triangulares,  lateribus  convexis  angulis  leviter  obtosis ; 
membrana  punctata  inter  granula. 

Long.  34  /i ;  lat.  ad  baa.  semicell.  23  fx ;  lat.  apic.  18  /i ;  lat. 
istbm.  8'5  /i. 

The  margins  of  this  species  only  appear  rough  near  the  angles. 

EXPLANATION  OF  PLATES  8  &  9. 

a,  a'=oellu]a  Tel  semioellala  a  fronte  Tisa. 
i=        „  „  Tertioe    „ 

c=        „  M  latere     „ 

All  the  figures  are  magnified  520  diameters. 

Plate  8. 

FigB.  1-3.  Closteriitm  subcapitatxtmy  n.  sp. 
4.  „         guhtrwnctUum,  n.  sp. 

5-7.  „  Legumen,  n.  sp. 

8-9.  „         pulchellum,  n.  sp. 

10.  Penium  Navioula^  Br^b.,  forma  grantdata. 

11.  Euastrum  binale,  Ehrenb.,  var.  elobatumt  Lund.,  forma. 

12.  Cosmarium  aneeps,  Lund.,  forma. 

13.  H  gubdecoratum^  n.  sp. 
14-15.          „  trachypoluin^n.  sp. 

16.  Penium  atatrale,  Bacib. 

17.  Euastrum  sintwsujTi,  Lenorm.,  var.  reductum,  West  &  G.  8.  West. 
18-19.         „         cosmarioides,  West  &  G.  8.  West,  Tar.  curium.  West  k 

Of.  8.  West. 
20.         „         obetum^  Josh.,  Tar.  rohugtvmt  n.  Tar. 

Pljlts  9. 

Fig.      1.  Micrasimas  anomala,  W.  B.  Tom. 

2.  „  Molni,  nob.,  var.  Ridleifi,  n.  Tar. 

3-4.  Euastrum  gnathophorumj  n.  sp. 
5-6.         „         guadrioculatum,  n.  sp. 

7.  Staurastrum  decoratum,  n.  sp. 
8-9.  Cotmarium  urceum,  n.  sp. 
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On  the  Number  of  Sterigmata  and  Spores  in  Agaricus  eampestris. 
Bj  E.  Chables  Hobbell.  (Communicated  by  Professor  J. 
Bbetlaih)  Fabmeb,  F.L.S.) 

[Bead  3rd  June,  1897.] 

(Plate  10.) 

NoTwiTHSTANDiira  the  fact  that  the  common  mushroom,  Agaricus 
(Psalliota)  campestris,  has  been  described  in  verj  maay  text- 
books, there  still  exist  various  contradictory  statements  as  to  the 
number  of  spores  borne  on  each  basidium.  Por  this  reason 
and  also  because  most  of  the  statements  were  made  some  yearst 
ago,  when  the  methods  of  preparation  were  not  perhaps  so  good 
as  they  are  today,  it  seemed  advisable  to  carefully  examine  a 
number  of.  specimens  of  different  ages,  in  order  to  determine 
the  actual  amount  of  variation,  if  any,  and  thus  if  possible  to  set 
the  matter  at  rest. 

In  the  first  English  edition  of  Sachs  s  Text-book  (1875),  in 
the  description  of  Agaricus  campestrig  (p.  251),  the  following 
sentence  occurs  : — ''  Each  basidium  produces  in  this  species  only 
two,  in  other  Hymenomycetes  usually  four  spores."  Here  also 
is  the  well-known  figure,  which  has  been  copied  into  almost  all 
tte  succeeding  text-books.  In  the  following  year  Mr.  Worth- 
ington  G-.  Smith,  writing  on  the  structure  of  the  Common 
Mushroom  ('  Gardener's  Chronicle,'  1876,  p.  456),  says  : — *'  The 
spores  in  all  the  mushroom  tribe  are  produced  in  clusters  of  four 
on  each  basidium ;  but  on  the  .common  mushroom,  and  all  its 
varieties,  as  far  as  I  have  seen,  these  four  spores  are  generally 
produced  two  at  a  time,  and  as  the  first  two  drop  off  the  last  two 
appear,  so  that  it  is  seldom  that  more  than  two  are  seen  in  situ 
at  the  same  time."  He  adds,  *'  The  phenomenon  ....  has  been 
quite  erroneously  interpreted  by  Prof.  Sachs.'*  Mr.  W.  G. 
Smith  gives  figures  showing  spores  being  produceci  two  by  two 
on  each  basidium,  but  the  form  of  the  basidia  figured  by  him  does 
not  in  the  slightest  degree  resemble  that  of  the  basidia  of 
Agaricus  campestrig.  In  18^  Hesse,  in  a  long  paper  on  the 
structure  of  the  Agarics  *,  for  the  purpose  of  which  he  examined 

*  "  Beitriige  sur  Classification  der  einbeimifloben  Agarioineen  auf  anatomiflohe 
Grundlage.**    (Yerhandl.  hot.  Yereins  Brandenburg,  1884,  p.  110.) 
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some  200  species,  paid  special  attention  to  this  question,  and  says 
that  in  AgarieuB  campestris  be  bad  never  seen  a  basidium  witb 
more  than  two  sterigmata,  and  never  any  signs  of  two  crops  as 
described  by  W.  Q.  Smith. 

De  Bary,  writing  in  1887  •,  observes  that  there  are  only  two 
sterigmata  in  Caloeera  and  Dctcryomycei^  but  does  not  mention 
the  mushroom.  The  next  writer  to  touch  upon  the  question  was  . 
Mr.  Q-.  Massee,  who,  in  a  note  to  a  "  Monograph  of  the  Thele- 
phorea  '*  t  referring  to  Sachs's  statement  that  only  two  spores  are 
developed  in  the  mushroom,  remarks  : — '*  This  is  not  correct  5 
the  basidia  of  Agarieus  campestris  have  four  sterigmata,  each 
producing  a  spore;  nevertheless  this  strange  error  has  been 
repeated  and  accompanied  by  the  equally  incofrrect  woodcut  in 
several  English  works  on  Botany."  Finally,  Zopf  in  Schenk's 
•  Handbuch,*  in  1890,  etatea  (vol.  iv.  p.  631)  that  in  Agarieus 
campestris  there  are  only  two  sterigmata*. 

Most  of  the  material  at  my  disposal  consisted  of  cultivated 
inushrooms  of  different  ages.  Small  pieces  bearing  lamellsd  were 
cut  off  and  fixed  for  about  24  hours  in  Flemming's  weak  solution, 
or  in  a  concentrated  solution  of  corrosive  sublimate  containing 
one  per  cent,  of  glabial  acetic  acid.  Elemming^s  solution  was 
found  to  give  far  better  results  than  corrosive  sublimate.  After 
fixation,  the  material  was  well  washed  in  water  and  brought 
gradually  through  increasing  strengths  of  spirit  to  absolute 
alcohol ;  then  through  50  per  cent,  alcohol  and  chloroform, 
through  several  changes  of  chloroform  to  half  chloroform  and 
parafBn,  and  finally  to  parafBn.  Thin  sections  were  then  made  by 
the  Cambridge  Becking  Microtome,  and  after  being  floated  out  on 
the  surface  of  warm  water,  they  were  fastened  on  the  slide  by 
means  of  albumen  fixative.  The  paraffin,  after  careful  drying, 
was  removed  by  xylol,  and  the  sections  were  then  stained  on  the 
slide.  The  principal  stains  used  were  gentian  violet,  either 
alone  or  in^.  combination  with  Congo  red  or  fuchsin,  Hartog's 
carmine  and  nigrosih  as  recommended  by  Wager  t,  Mann's 
eosin  and  toluidin  blue,  Heidenhain's  h»mat6xylin  with  orange  Gt 
or  Congo  red.  • 

*  Comp.  Morph.  Fungi,  Ac,  Eng.  ed.  1887,  p.  63. 
t  Linn.  80c  Joum.  (Bot.)  xxr.  (1890)  p.  107. 

i  "  Structure  and  Beproduction  of  Cgstopm  eandidus"  Ann.  BoL  vol.  x. 
p.  294. 
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Of  these  gentian  violet  and  Congo  red  gave  decidedly  the 
best  results ;  the  red  staining  the  walls  very  sharply  and  making 
the  sterigmata  very  distinct,  whilst  the  gentian  stained  the 
nuclei  only.  This  combination,  however,  was  difficult  to  use,  as 
the  Congo  red  quickly  washed  out  the  gentian.  Staining  for 
24  hours  in  a  strong  aqueous  solution  of  gentian  violet,  followed 
by  about  10-20  seconds  in  a  spirit  solution  of  Congo  red,  gave 
the  finest  results. 

Some  of  the  pieces  were  cut  so  as  to  show  the  basidia  in 
longitudinal  section,  and  others  so  as  to  show  the  tops  of  the 
basidia  with  their  sterisrmata  in  end-on  or  surface  view. 

In  all  the  preparations  there  could  be  no  doubt  that  on  nearly 
all  the  basidia  there  were  only  two  st^erigmata  developed,  those 
bearing  three  sterigmata  not  forming  more  than  1  or  2  per  cent, 
of  the  whole,  and  those  with  four  not  1  per  cent.  Notwith- 
standing this  small  relative  proportion,  however,  the  entire 
number  of  basidia  seen  bearing  undoubtedly  3  and  4  sterigmata 
was  considerable,  but  in  no  case  was  there  any  evidence  of  the 
spores  being  borne  in  two  successive  generations  as  W.  0-.  Smith 
has  described.  When  8  or  4  sterigmata  were  present  they  all 
seemed  to  be  of  the  same  age,  and  basidia  bearing  more  than  two 
sterigmata  were  not  more  frequently  present  in  old  plants  than 
in  young  ones.  The  basidia  vary  somewhat  in  shape,  and  con- 
siderably in  size,  even  in  the  same  lamella.  They  are  club-shaped 
bodies  about  25-34  /i  in  length  and  from  6 J-13  fji  in  width  at  the 
club-shaped  end,  and  about  3  /<  at  the  attenuated  base.  Each 
sterigma  is  a  conical  outgrowth,  tapering  from  a  round  base  to  a 
fine  point  on  which  the  spore  is  borne,  and  varies  in  length  from 
2^-5  fi.  Between  the  basidia  are  numerous  nearly  cylindrical 
paraphyses  about  20-27  fi  in  length  and  5  in  width.  The  dark 
brown  elliptical  spores  are,  when  ripe,  about  8 J  fi  by  6^.  Below 
the  hymenium  are  several  layers  of  pseudo-parenchymatous 
cells,  succeeded  by  the  cells,  running  longitudinally,  of  the 
trama. 

My  investigations  have  clearly  shown  that,  at  any  rate  in  culti- 
vated specimens,  some  degree  of  variation  does  occur.  There 
does  not  seem  to  be  any  reason  why  the  same  should  not 
happen  in  wild  plants,  and  possibly  to  a  still  greater  extent,  for 
their  environment  is  subject  to  greater  variation  («.  y.  in  the 
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matter  of  soil,  climatic  conditions,  &c.)  than  is  the  case  with 
plants  cultivated  in  mushroom-houses.  Thus  it  may  be  possible 
to  reconcile  the  conflicting  statements  of  Massee  and  Hesse,  both 
of  whom  are  apparently  writing  of  the  mushroom  growing  in  a 
wild  state. 

For  purposes  of  comparison  a  number  of  species  belonging  to 
other  genera  and  subgenera  were  examined,  all  of  which  uniformlj 
possessed  four  sterigmata.  Amongst  the  species  of  the  Hjmeno- 
mjcetes  which  have  been  described  up  to  the  present  as  usually 
bearing  only  two  sterigmata  on  each  basidium  are  Agaricm 
(Psalliota)  eampestris,  Ag.  (Fsalliotd)  sylvaticuSf  Ag,  (Mgcena} 
eortieola,  Ag.  (Mt/eena)  hiejnalis,  Ag.  (Naiseoria)  tenaa,  Hypochnu^ 
hisporus,  Fiatillaria  mieans,  Craterellue  eomucapioides,  and  the 
genera  Guepinia,  Caloeera,  and  Dacryamyee^. 

EXPLANATION  OF  PLATE  10. 

Fig.  1.  Portion  of  the  hjmeaiam  of  Jgarious  campestria,  showing  basidia 
bearing  spores  of  different  ages.  One  basidium  is  shown  bearing  three 
nearly  ripe  spores,  and  another  bearing  four  very  young  ones. 

Fig.  2.  Basidia  in  longitudinal  section,  with  spores  tn  st'te. 

Fig.  3.  Basidia  in  transverse  section  (diagrammatic),  showing  the  arrangement 
of  the  sterigmata. 

All  figures  are  magnified  1200  diameters,  and  were  drawn  under  the  Abb^ 
Gamers  Luoida. 


Lnrar.  joxtbit.— botany,  voi.  xnin. 
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Primula  elatior  in  Britain  :  Its  Distribution,  Peculiarities, 
Hybrids,  and  Allies.     By  Milleb  Chbistt,  F.L.S. 

[Bead  17th  Jime,  1897.] 

(With  a  Map.) 
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Ghreat  Britain :  Its  speeiBo  distinctness 179 

IV.  Sicorded  Localities  far  P.  elatior  tfi  Britain :  The  species  confused 
with  the  **  Common  (Hybrid)  Oxlip  " :  Beoords  consequently 
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along  the  diyiding  line :  Their  character   198 
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X.  Hybrids  between  P.  vkris  and  P.  blatior  :  Their  extreme  rarity : 

Probable  cause  197 

XL  Variations  of  P.  blatior  in  Britain:  The  single- flowered  variety: 

Fasciated  and  other  aberrant  forms    199 

I.  Introductory  Bemarks. 

The  object  of  the  following  paper  is  to  state  the  results  of  a 
number  of  observations  made  by  myself  during  the  last  eighteen 
years  upon  certain  points  in  connection  with  the  natural  history 
in  Britain  of  the  above-named  species  and  its  allies.  Although 
the  facts  to  wbich  I  have  to  call  attention  are  not  altogether  new 
and  unknown,  they  are,  at  least,  unfamiliar  to  many  botanists 
and  misunderstood  by  most. 

The  ^Ye  British  members  of  tbe  genus  Frtmula,  though  readily 
distinguishable  from  each  other  when  found  under  normal  con- 
ditions, present  many  perplexing  intermediate  forms   due  to 
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hybridism.     It  is  well,  therefore,  to  present  at  the  ontset  the 
following  clear  tabular  statement  which  I  haye  compiled : — 

British  Members  of  the  Genus  Fbimttla. 


Nob.  in 
"  Lond.  Oat." 
9th  £d.  (1896). 

Scientific  n&me. 

En^ish  Name  and 
Description. 

Census 
Number. 

1061 
1062 
1063 

1064 
1065 

X  veris. 

"  Tw.  cauleacena." 

X  elatior. 

P.  veris,  Linn. 
(XacaiUia). 
X  elatior. 

P.  elatior,  <7ac^. 

"  var.  acauUaJ* 

(Xaoaulis), 

(Xveris). 

P.  fATinoBa,  Linn, 

P.  scotica,  Hook, 
"  var.  acaulis." 

Xlie  Prixnxooe. 

Hybrid  with  Cowslip*. 
?  Hybrid  with  Cowslip. 
Hybrid  with  Oxlip. 

The  Cowslip. 
{Hybrid;  tee  ahem). 
Hybrid  with  Oxlip. 

The  "  True  "  or 
''Bardfield^OzUp. 
Single-flowered  Form. 
(Hybrid;  see  above). 
(Hybrid;  see  above). 

The  Meal]^  or 
Bird*s-eye  Ptimrose 

TheScottishBixd's- 
eye  Primrose. 

Single-flowered  Form. 

Ul 
91 

7 
4 

*  The  "  Common,"  "  Spurious,"  or  "  Hybrid  Oxlip." 

It  is  with  the  first  three  species  shown  that  I  am  alone  herein 
concerned.  They  are  of  special  interest  because  (as  I  shall  show) 
each  one  of  them  enters  into  hybrid  unions  with  the  other  two, 
producing  more  or  less  perplexing  intermediate  forms,  and  be- 
cause (owing  to  this  fact)  the  question  as  to  whether  they  should 
be  regarded  as  three  distinct  species  or  as  yarieties  of  one  has 
been  more  often  and  more  warmly  discussed  than  is  the  case 
with  any  other  equally-well-known  British  plants ;  while,  for  the 
same  reason,  their  synonymy  has  become,  I  fear,  inextricably 
confused.  LinnsBus  regarded  them  as  three  forms  or  varieties  of 
one  variable  species  t ;  but,  though  this  view  was  accepted  until 
recent  years,  it  is  not  endorsed  by  modem  botanists.  Of  Primula 
aeaulis  and  P.  veris,  T  have  little  to  say,  except  upon  the  hybrid 


t  '  Species  Plontarum,'  p.  204. 
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alliances  into  which  they  enter  one  with  the  other  and  with 
P.  elatior^  It  is  with  the  latter  that  I  am  chiefly  concemecL 
As  all  three  species  are  exceedingly  well  known  by  their  vulgar, 
or  English,  names,  I  shall  use  these  in  speaking  of  them  here- 
after. 

n.  Pbimttla.  ACAiJLis  and  P.  tebis. 

As  every  one  is  aware,  both  the  Primrose  and  the  Cowslip  are 
yery  widely  distributed  and  exceedingly  abundant  throughout 
Britain.  The  former  may,  indeed,  be  regarded  as  our  best- 
known  and  most  characteristic  plant.  Practically  speaking,  both 
Fpecies  may  be  said  to  occur  everywhere,  though  both  are,  for 
some  not  -  very  -  easily  -  assignable  cause,  absent  from  certain 
limited  districts.  The  Primrose  has  been  recorded  from  no  less 
than  111  of  "Watfion's  botanical  **  counties,"  while  the  Cowslip 
(which  is,  from  some  cause,  more  erratic  and  less  wide  in  its  dis- 
tribution) has  been  recorded  from  91,  the  total  number  of  such 
counties  being  112. 

Perhaps  no  point  in  cpnnection  with  these  two  species  is  so 
noticeable,  next  to  their  great  abundance,  as  the  fact  that  spe- 
cimens may  be  commonly  met  with  which  represent  almost  every 
conceivable  intermediate  stage  between  the  two  type-forms.  Thus 
the  flowers  are  sometimes  produced  singly,  like  those  of  the 
Primrose ;  sometimes  in  umbels,  like  those  of  the  Cowslip  ;  and 
it  is  by  no  means  unusual  to  And  flowers  of  both  kinds  on  the 
same  plant.  Often,  even  when  a  plant  bears  only  umbellate 
flowers,  the  umbels  are  irregular,  with  pedicels  springing  singly 
from  the  sides  of  the  peduncle  below  the  umbel.'  The  flowers 
themselves  vary  to  an  equal  extent.  Sometimes  they  differ  but 
little  from  the  Primrose  type,  but  usually  they  more  closely 
approach  the  Cowslip  type,  being  smaller  than  those  of  the  Prim- 
rose, with  the  darker  yellow,  brighter  eye,  and  more  inflated 
calyx  of  the  Cowslip.  When  flowers  of  this  type  are  borne  in 
umbels  (which  is  certainly  the  most  usual  form  of  the  hybrid), 
we  have  the  "  Common,'*  "  Spurious,"  or  "  Hybrid  Oxlip,"  which 
has  received  from  botanists  many  names,  such  as  P.  hrevistyla^ 
P.  intricata,  P.  Tkonumnii,  P.  variabilis^  P.  acaulis  var.  caulescens^ 
and  a  host  of  others.  This  is  a  handsome  flower,  decidedly  more 
showy  than  either  of  its  parents,  and  a  great  favourite  in  cottage 
gardens,  where  it  often  grows  to  a  large  size. 

To  such  an  extent,  indeed,  do  the  Primrose  and  the  Cowslip 
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intergrade  that  (as  stated  above)  some  botanists  have  been 
led  to  regard  the  tveo  as  one  highly-variable  species.  This, 
however,  seems  to  me  quite  unjustifiable ;  for  the  intermediate 
forms  are,  without  any  reasonable  doubt,  hybrids ;  and,  although 
hybridity  among  plants  may  certainly  be  regarded  as  evidence  of 
more  or  less  near  relationship,  few  or  none  will  argue  that  it 
necessarily  shows  specific  identity. 

There  is,  moreover,  much  circumstantial  evidence  that  the 
intermediate  forms  are  really  of  a  hybrid  nature  : — 

(a)   That  the  hybrid  is  always  present  wherever  the  two 

reputed  parents  grow  in  close  proximity  ; 
(h)  That  it  never  occurs  where  either  or  both  of  tbe  reputed 

parents  are  absent ; 
{c)  That  it  is  variable  in  form,  presenting  (as  already  stated) 

almost  every  conceivable  intermediate  form  between  the 

two  reputed  parents ; 

(d)  That  it  is  never  abundant,  and  is  always  more  or  less 

scarce  and  sporadic  in  its  appearance  ;  and 

(e)  That  it  remains  in  flower  (according  to  my  observations) 

for  a  longer  period  than  either  of  the  two  reputed 
parents,  which  may,  I  think,  be  regarded  as  probable 
evidence  of  sterility  due  to  hybridism. 

Moreover,  direct  evidence  upon  the  point  is  forthcoming;  for 
Darwin,  by  means  of  actual  experiment,  proved  to  his  complete 
satisfaction  that  the  "  Common  Oilip  *'  was  reaDy  a  hybrid  •. 
It  may,  therefore,  now  be  considered  to  be  conclusively  established 
that  the  many  intermediate  forms  between  the  Primrose  and  the 
Cowslip  are  really  hybrids. 

As  to  which  plant,  if  either,  usually  stands  as  the  female 
parent,  I  am  unable  to  say  with  certainty.  I  believe  that  both 
species  do  so  occasionally,  but  the  Primrose  much  the  more 
frequently.  This  I  infer  from  the  fact  that  the  hybrid  plants  are 
usually  found  growing  among  Primroses,  and  in  places  (such  as 
woods  and  hedge-banks)  specially  suited  to  the  Primrose ;  whilst 
they  are  comparatively  seldom  found  growing  among  the  Cowslips 
in  open  meadows.  At  the  same  time,  it  must  be  admitted  that* 
in  its  inflorescence,  the  more  common  form  assumed  by  these 

*  Jonm.  Linn.  Soc.,  Bot  voL  x.  (1868)  pp.  437-461 ;  and  '  The  Different 
FormB  of  Flowers,  Ac'  (1877)  pp.  65-71. 
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hybrids  (namely,  the  '*  Hybrid  Oxlip  '^  already  mentioned)  most 
nearly  approaches  the  Cowslip,  being  umbellate,  with  bright 
yellow  flowers  and  a  large  inflated  calyx. 

The  Hybrid  Oxlip,  though  so  common  and  so  generally  dis- 
tributed, cannot  be  regarded  otherwise  than  as  a  comparatively- 
rare  plant,  when  the  enormous  abundance  of  the  two  parent 
species  and  the  dose  proximity  in  which  they  are  frequently 
found  are  taken  into  consideration.  This  may,  however,  be  to 
some  extent  due,  not  so  much  to  any  reluctance  on  the  part  of 
the  two  species,  or  of  either,  to  enter  into  a  hybrid  alliance,  but 
to  the  fact  that  the  flowering-times  of  the  two  species  are  not 
exactly  synchronous.  The  Primrose  is  everywhere  in  full  flower 
at  least  a  fortnight  or  three  weeks  earlier  than  the  Cowslip,  and 
the  flowers  of  the  former  have  usually  begun  to  fade  before  those 
of  the  latter  are  fully  expanded. 

In  the  '  London  Catalogue '  (9th  ed.,  1896)  and  many  botanical 
books,  one  flnds  recorded  under  the  heading  Primrose  a  **  var. 
caulescena,*'  which  is  supposed  to  differ  only  from  the  type-form 
in  that  it  bears  its  flowers,  not  singly,  but  in  umbels.  I  have 
never  been  quite  able  to  satisfy  myself  that  such  a  form  ever 
really  occurs  in  a  state  of  nature.  I  am  inclined  to  think  that 
such  plants  are  in  all  cases  due  to  the  seductive  hybridizing 
influence  of  the  Cowslip,  and  that  this  so-called  "  variety  "  is, 
therefore,  only  another  form  of  the  Common  (Hybrid)  Oxlip.. 
It  may  be,  however,  that  such  a  variety  really  exists ;  for  my 
friend  Mr.  J.  C.  Shenstone,  of  Colchester,  has  informed  me  that  he 
has  found,  in  the  High  Woods,  near  that  town,  an  umbellate 
form  of  the  Primrose,  although  no  Cowslips  are  known  to  grow 
within  five  miles,  the  species  being  apparently  absent  from  the 
Tendring  Hundred  of  Essex. 

Probably  little  doubt  would  ever  have  been  entertained  as  to 
the  hybrid  nature  of  the  Common  Oxlip  had  it  not  been  for  the 
fact  that  it  bears  a  fairly-close  general  resemblance  to  a  plant 
— an  undoubtedly-good  species — which  is  common  and  widely 
distributed  on  the  Continent  and  is  also  met  with  in  the  Eastern 
Counties  of  England,  namely,  the  Primula  eUttior  of  Jacquin. 
Por  more  than  half  a  century,  it  was  generally  assumed,  both  in 
Britain  and  on  the  Continent,  that  the  "  Oxhp  "  (P.  acaulis  X 
veris)  found  more  or  less  commonly  throughout  the  former  waa 
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identical  with  the  "  Oxlip  "  (P.  elatior)  common  on  the  Continent, 
and  much  confusion  arose  therefrom.  The  matter  was  not  cleared 
up  until  it  was  recognized  that  hoth  forms  occurred  in  Britain, 
tbe  last-named  being,  however,  confined  to  a  comparatively 
limited  area.  It  is  not  unfrequently  stated  *  that  tbe  "  Common 
(Hybrid)  Oxlip  "  of  Britain  does  not  occur  upon  the  Continent ; 
but  this  is  not  correct.  Not  only  do  Grenier  and  Godron  t,  and 
Kerner  J,  mention  it,  but  I  have  myself  seen  specimens.  Prob- 
ably, however,  it  is  true  that,  proportionately  to  the  abundance 
of  the  two  parent  species,  it  is  less  common  there  than  with  us ; 
for  the  two  parent  species  are  not  only  less  mixed  there  than 
here  (the  Primrose  being  mainly  a  plant  of  the  valleys  and  low- 
lands, while  the  Cowslip  chiefly  flourishes  in  mountain  pastures), 
but  the  distribution  of  the  two  over  Europe,  though  wide,  is  by  no 
means  the  same.  Doubtless  the  mixing  of  the  two  in  Britain 
(and  the  consequent  greater  frequence  of  hybrids)  is  due,  as 
often  stated,  to  the  peculiarly-mixed  nature  of  our  insular 
climate.  At  all  events,  the  "Hybrid  Oxlip"  and  the  "True 
Oxlip,"  though  they  have  a  general  resemblance  one  to  the  other, 
are  totally  distinct,  and  no  careful  botanist  with  the  two  before 
him  in  a  fresh  state  could  possibly  confuse  them,  even  at  a 
glance. 

ITI.  Pbimtjla  elatiob. 

I  come  now  to  speak  of  the  "  True,"  "  Bardfield,"  or  "  Jac- 
quin's  "  Oxlip  (P.  elatior^  Jacq.)* 

There  can,  I  think,  be  little  or  no  doubt  that  this  is  the  plant 
for  which  LinnsBUs  intended  his  name  *' Frimula  veris  [var.] 
elatior,^' §  and  which  he  describes  as  having  the  limb  of  the  corolla 
flat  ("  Umbo  corollarum  piano  ")  ;  but  this  is  not  the  generally- 
received  opinion.  Linnaeus's  own  herbarium  (which  I  have  ex- 
amined) throws  no  light  upon  the  matter.  Certainly,  however, 
it  is  the  Frimula  elatior  of  Jacquin  (^1778)  ||  and  of  all  later 

*  E.g., '  English  Botany/  ed.  III.  vol.  vii.  (1867)  p.  137. 

t  *  Flore  de  France,*  vol.  ii.  (1850),  p.  448. 

X  Oeaterr.  bot  Zeit,  1876,  p.  77. 

§  '  Species  Plantarum/  ed.  II.  (1764),  p.  204. 

II  *  Miscellanea  Austriaoa/  vol.  i.  (1778),  p.  158. 
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Continental  (but  not  all  British)  writers.  Probably  the  earliest 
post-Linnean  figure  of  the  plant  is  that  in  Oeder's  'Flora 
Danica.'  • 

Primula  elatior,  Jacq.,  has  a  very  wide,  though  somewhat 
capricious,  distribution  upon  the  Continent.  It  occurs  in  the 
Pyrenees,  and  extends  thence  westward  over  most  of  Central 
and  Northern  Europe  to  the  confines  of  Siberia.  In  the  Medi- 
terranean region,  it  is  generally  absent.  It  flourishes  chiefly  in 
wet  alpine  meadows  and  in  woods. 

The  history  of  our  knowledge  of  the  plant  in  Britain  is  some- 
what peculiar.  There  can  be  very  little  doubt  that  it  was  (in 
part,  at  least)  the  **  Q-reat  Cowslips  or  Oxlips  "  {Frimula  verii 
elatiar  pallido  flore)  of  Eay  (1660)t.  Bay  could  hardly  be 
otherwise  than  familiar  with  the  plant,  owing  to  his  long  resi- 
dence at  Cambridge  (near  which  place  it  grows)  and  to  the  fact 
that  every  time  he  journeyed  from  that  place  to  his  birthplace 
and  home  at  Black  Notley,  in  Essex,  he  must  have  passed  through 
the  very  heart  of  the  region  occupied  by  the  plant  in  Britain. 
"Whether,  however,  he  distinguished  it  from  the  Common  (Hybrid) 
Oxlip  is  open  to  question.  In  the  eighth  volume  of  the  first 
edition  of  *  English  Botany,'  published  in  1799  (p.  613),  the  true 
Frimula  elatior  of  Jacquin  (1778)  was  figured — ^not,  it  is  true, 
with  absolute  accuracy,  but  still  quite  unmistakably t.  This  is  all 
the  more  remarkable  because,  at  that  time  and  for  half  a  century 
later,  the  Common  (Hybrid)  Oxlip  was,  in  Britain,  generaUy 
confused  with,  and  regarded  as,  Jacquin's  plant ;  indeed,  from 
what  the  author  of  '  English  Botany '  says,  it  is  clear  that  he 
himself  did  not  distinguish  between  the  two.  That  he  figured 
the  true  species,  and  not  the  better-known  hybrid  form  generally 
mistaken  for  it,   was,  therefore,  certainly  due  to  a  fortunate 

»  '  Flora  Danica/  vol.  iiL  (1770),  pi.  334.  Tho  descriptions  of  Plates  333 
and  334  (the  Cowslip  and  the  Oxlip  reepectively)  appear  to  have  been  trans- 
posed through  a  printer^s  error. 

t  '  Catalogus  Plantarum  circa  Cantabrigiam  nasoentium/  p.  71. 

\  This  figure  (which  has  appeared  in  all  later  editions  of  the  work,  in- 
cluding that  now  current)  was  drawn  from  a  plant  supplied  by  "  the  Bey.  Mr. 
Hemsted,"  but  where  that  gentleman  resided  I  know  not.  Dr.  Blomfield 
beliered  (see  *  Phjtologist/  vol.  iiL  p.  695)  that  he  lived  somewhere  in  Essex. 
The  figure  errs  in  representing  the  stalk  too  thick,  the  calyx  of  an  incorrect 
shape  and  of  a  wrong  length  in  proportion  to  the  pedicel,  while  the  arrangement 
of  the  flowers  in  the  umbel  is  not  altogether  true  to  nature. 
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accident*  rather  than  to  any  care  in  discrimination  on  his  part. 
That  there  were,  neyertheless,  at  this  time,  or  shortly  after,  British 
hotanists  who  were  familiar  with  (though  they  did  not  recognize) 
the  true  Oxlip  of  Jacquin  in  its  English  habitat  is  certain. 
Henslow  and  other  Cambridge  botanists  could  not  be  other- 
wise than  familiar  with  it ;  and,  in  Henslow's  Herbarium  of 
Cambridgeshire  plants,  now  in  the  University  Museum,  there 
are  genuine  specimens  of  P.  elafior,  Jacq.,  from  Bartlow  on  April 
8th,  1826.  This  fact,  however,  does  not  prove  that  Henslow  or 
others  at  that  time  discriminated  between  the  True  and  the 
Common  (Hybrid)  Oxlip.  Probably,  indeed,  they  did  not.  The 
first  to  recognize  the  difference  between  them  appears  to  have 
been  Edward  Forbes,  who,  as  early  as  1888,  pointed  out*  that 
the  ^^JPrimula  elatior*^  of  British  botanists  was  certainly  not  the 
same  plant  as  the  JPritnula  eJatior  of  Jacquin,  which  latter,  he 
believed,  did  not  occur  in  England ;  but  the  confusion  between 
the  two  was,  at  that  time,  so  great  that  no  one  seems  to  have 
taken  any  notice  of  what  he  wrote.  However,  a  year  or  two 
later,  a  good  deal  of  interest  came  to  be  taken  in  the  nature  of 
the  Common  (Hybrid)  Oxlip  of  Britain,  and  in  the  question 
whether  it  was  a  hybrid  or  not,  and  what  bearing  its  existence 
had  upon  the  question  as  to  the  specific  distinctness  or  other- 
wise of  the  Primrose  and  the  Cowslip.  These  points  were 
warmly  discussed  in  the  pages  of  the  '  Phy tologist '  and  the 
*  Gardeners'  Chronicle*  during  the  years  1841-46.  H.  C. 
Watsont,  Prof.  J.  S.  HenslowJ,  E.  S.  Hill  (of  Teddington)§, 
W.  Marshallll,  Dr.  W.  A.  Blomfieldf,  J.  B.  Whiting**,  "S."tt, 
J.  P.  Brown  (of  Thun)t$,  and  others,  all  published  their  views 
upon  the  matter.  The  two  first-named  printed  in  detail  the 
results  of  experiments  which  they  thought  threw  light  upon 
the  matter ;  but  the  fertilization  of  flowers  (and  especially  of 

*  Ann.  Nat.  Hiat  vol.  iii.  (1839),  p.  122. 

t  '  Phytologist/  Tol.  i.  pp.  9,  232,  &  1002 ;  vol.  ii.  pp.  217,  285,  313,  &  852 ; 
and  vol.  iii.  pp.  43  &  45. 

X  Op.  cU.  ToL  i.  p.  191 ;  and  vol.  iii.  p.  651. 

S  Op,  cU.  vol  i.  p.  188. 

I  Qp.  ei^.  voL  ii.  p.  284. 

f  Op.  cit.  vol.  iii.  pp.  690-696. 

*♦  *  Gardenera'  Chronicle,*  October  9th,  1841. 

tt  Op,  cit.  liaroh  12th,  1842. 

XX  *PhytologiBt,'  voL  i.  p.  192. 
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dimorphic  heterostyled  flowers)  was  so  little  understood  at  the 
time  that  their  conclusions  are  of  very  small  value. 

Veiy  early  in  this  discussion,  on  February  10th,  1842,  the 
Eey.  J.  E.  Leefe  was  led  to  call  the  attention  of  the  Botanical 
Society  of  Edinburgh  to  the  Oxlips  found  in  the  woods  round 
Saffron  Walden  * ;  but  he  failed  to  detect  the  fact  that  these 
were  really  the  true  P.  elatior  of  Jacquin,  which  had  not  then 
been  recognized  in  Britain.     It  was  left  for  a  man  better  known 
as  an  entomologist  ^and  an  ornithologist  (namely,  the  late  Henry 
Doubleday,  of  Epping)  to  point  out  to  English  botanists  the 
occurrence  in  this  country  of  the  true  Primula  elatior  of  Jacquin ; 
and  to  him  belongs  the  credit  for  removing  the  con^sion  which 
had  so  long  existed.     Having  been  accustomed  to  visit  his  first- 
cousin,  the  late  Eichard  Smith,  at  Ghreat  Bardfield,  Essex,  he  had 
observed  that  the  Oxlips  he  found  growing  abundantly  around 
that  place  were  quite  distinct  from  those  he  was  accustomed  to 
meet  with  now  and  then  around  his  home  at  Epping  and  else- 
where; and,  on  April  18tb,  1842,  having  read  the  discussion 
then  raging  (especially,  it  appears,  the  remarks  of  "S."),  he 
communicated  to  the  Botanical  Society  of  London,  through  his 
brother  Edward  (then  an  officer  of  the  British  Museum),  his 
belief  that  the  so-called  '*P.  elatior  "  of  British  botanists  was 
merely  a  hybrid  between  the  Primrose  and  the  Cowslip  ;  that  it 
was  quite  distinct  from  the  P.  elatior  of  Jacquin  ;  that  the  latter 
was  a  good  species ;  and  that  the  Oxlips  he  had  observed  at 
Great  Bardfield  were  of  that  species  f.    Two  days  later,  he  ex- 
pressed the  same  views  in  a  letter  to  his  friend  the  late  Edward 
Newman  (then  editor  of  the  *  Phytologist '),  to  whom  he  sent  spe- 
cimens t'   ^he  correctness  of  his  view  that  the  Bardfield  plant  was 
distinct  from  the  Primula  elatior  of  all  previous  British  writers, 
but  identical  with  the  Primula  elatior  of  Jacquin  and  other 
Continental  writers,  was  quickly  demonstrated  by  the  published 
opinions  of  H.  C.  Watson §,  Edward  Forster|l,  G.  S.  GibsonlTi 

*  See  *  Phytologist,'  vol.  i.  p.  191,  and  Ann.  Nat  Hist.  toI.  ix.  p.  153.  He 
saySi  however,  that  these  Oxlips  do  not  agree  with  the  figure  in  'English 
Botany,'  which  is  correct  in  fact  (see  p.  178,  note),  but  incorrect  if  he  meant 
(as  appears  to  be  the  case)  that  the  figure  represented  another  Bpecies. 

t  Ann.  Nat  Hist  toI.  ix.  p.  515. 

J  *  Phytologist,*  Tol.  i.  p.  204. 

§  Op,  cit.  Yol.  i.  pp.  232  &  1002 ;  vol.  ii.  p.  527. 

I  Op,  cit.  vol.  i.  p.  974. 

If  Pp.  ci«.  voL  L  p.  996. 
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Edward  Newman*,  Prof.  Babingtonf,  Thoiuas  Beiitall{,and  other 
English  botanists  of  the  day  §.  Thus,  at  last,  the  fact  was 
recognized  that  the  true  Primula  elatior  of  Jacquin  and  the 
Continental  botanists  occurred  in  Britain,  as  well  as  the  better- 
known  (because  more  widely  distributed)  Common  (Hybrid) 
Oxlip. 

Since  that  time,  the  distinction  between  the  **  True  "  and  the 
"  Spurious  "  (Hybrid)  Oxlips  has  been  more  or  less  clearly  re- 
cognized; but,  even  now,  there  appear  to  be  English  botanists  of 
high  authority  who  are  still  unfamiliar  with,  or  doubtful  of, 
their  distinctness ;  whilst  the  various  interesting  points  in  the 
natural  history  of  the  true  species  in  Britain,  to  which  I  shall 
hereafter  call  attention,  are  practically  unknown.  In  the  last 
(fifth)  edition  (1887)  of  Bentham's  '  Handbook  of  the  British 
Plora,'  ed.  Hooker  (p.  290),  it  is  stated  that  *'  the  distinctness  is 
Bcarcelj  proved  satisfactorily," — a  statement  which  could  not 
possibly  have  been  made  had  those  authors  been  personally 
funiliar  with  the  two  forms  in  question. 

It  is  no  longer  possible  seriously  to  discuss  the  question 
whether  P.  elatior  is  a  hybrid  or  not.  The  readiness  with  which 
it  enters  (as  stated  hereafter)  into  hybrid  unions  with  the  Prim- 
rose shows,  undoubtedly,  that  the  two  are  nearly  related ;  but 
the  word  ''  species  "  (though  admittedly  incapable  of  exact  de- 
finition) has  no  meaning  whatever  if  a  plant  which  extends  over 
a  very  large  part  of  both  Europe  and  Asia,  which  grows  in 
immense  abundance  wherever  it  is  found,  and  (except  when 
exposed  to  the  hybridizing  influence  of  its  near  allies)  pre- 
serves its  characteristic  features  unaltered — can  be  said  to  be 
a  hybrid.     And  P.  elatior  does  all  this. 

«  •  Phytologist/  vol.  i.  pp.  204,  975,  &  997. 

t  Op,  cit,  fol.  i.  p.  1018. 

X  Op.  cit,  vol.  ii.  p.  515. 

§  On  this  account,  P.  elafiorf  Jacq.,  is  still  commonly  called  in  Britain  "  the 
Bardfleld  Oxlip ;"  but  this  name  is  somewhat  inappropriate,  inasmuch  as  the 
plant  is  in  no  respect  peculiar  to  Bardfield,  which  place  lies,  indeed,  almost  on 
the  margin  of  the  area  occupied  by  the  plant  in  Britain. 
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lY.  Becorded  Localities  for  P.  elatiob  in  Britain. 
As  regards  the  distribution  in  Britaia  of  the  True  Oxlip, 
Primula  elatior  of  Jacquin,  it  may,  in  the  first  place,  be  ob- 
served that  a  plant  with  such  an  extremely  wide  Euro- Asian 
distribution  might  naturally  be  expected  to  occur  (like  most 
plants  of  equally-wide  Continenta]  distribution)  almost  all  over 
Britain.  The  expectation,  however,  is  not,  in  this  case,  realized ; 
for  the  distribution  of  the  plant  is,  with  us,  greatly  restricted, 
and  in  a  remarkable  manner  for  which  it  is  not  very  easy  to 
account. '  Before  proceeding  to  define  the  area  occupied  by  the 
plant  in  Britain,  it  is  necessary  to  observe  that  the  information 
given  on  this  point  in  our  English  Floras  is  quite  misleading. 

In  *  English  Botany '  it  is  stated  *  that  the  Oxlip  occurs,  "  In 
woods  and  meadows  on  clay  soil ;  local ;  plentiful  in  some  parts 
of  Essex,  Suffolk,  and  Cambridge." 

Babington  saysf,  *'  Clayey  woods  and  meadows  in  the  Eastern 
Counties." 

Bentham  sayst,  ^  In  some  of  the  Eastern  Counties  of  England." 
Hooker  say8§,  '^  Copses  and  meadows  in   Bedford,  Suffolk, 
Cambridge,  and  Essex." 
Hay  ward  gives  ||,  "  Copses ;  East  of  England." 
Turning  next  to  the  Floras  of  those  English  counties  in  which 
the  plant  occurs,  we  find  similarly  misleading  information  given 
therein. 

Gibson  says  %  of  its  distribution  in  Essex :  '*  Woods  and 
meadows ;  common  in  some  parts  of  Essex." 

Hind  says  **  of  Suffolk :  '*  In  woods ;  rarely  in  meadows." 
Babington  says  ft  of  Cambridgeshire :  '*  Woods  on  clay." 
The  occurrence  of  the  Oxlip  in  many  other  counties  is  re- 
corded in  the  Floras  of  those  counties  or  in  other  Local  Lists  of 
Plants ;  but,  as  it  is,  I  believe,  certain  that  in  all  cases  the  Common 
Hybrid  Oxlip  has  been  mistaken  for  the  "  True  "  species,  the 
information  as  to  distribution  given  therein  may  be  disregarded. 
The  foregoing  statements  as  to  the  distribution  of  the  plant 
*  Ed.  III.  vol.  Tii.  (1867),  p.  135. 
t  Man.  of  Brit.  Bot.  8th  ed.  (1881),  p.  290. 
X  Handb.  Brit.  Flora,  5th  ed.  (1887),  p.  290. 
§  'Student's  Flora,'  3rd  ed.  (1884),  p.  261. 
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in  Sritam,  though  not  incorrect  so  far  as  they  go,  are  quite 
misleading.  Thej  state  but  half  the  truth,  which  is  always 
almost  as  deceptive  and  unsatisfactory  as  an  actual  misstatement. 
Any  one  reading  them  would  naturally  infer  that  the  True  Oxlip 
(Primula  elaiior,  Jacq.)  occurs  more  or  less  casually  and  spo- 
radically, and  in  no  remarkable  abundance,  at  various  spots 
throughout  the  Eastern  Counties  of  England. 

The  real  facts  of  the  case,  as  shown  in  the  following  sections, 
are  that  the  species  in  question 

(a)  occupies  a  definite  and  very-^harply-defined  ctrea ;  that, 
(5)  within  that  area,  it  everywhere  grows — at  least,  in  all 
places  suited  to  its  needs — in  immense  abundance.    Not 
less  remarkable  is  the  fact  that, 
(c)  while  the  Primrose  grows  abundantly  all  round  the  area 
occupied  by  the  Ozlip,  it  is  entirely  absent  from  that  area ; 
but  that, 
(J)  along  the  mutual  boundary-line  which  separates  the  two 
species,  they  produce  hybrid  forms  in  great  abundance.  On 
the  other  hand, 

(e)  the  Cowslip  grows  abundantly,  not  only  all  around  but 

throughout  the  area  occupied  by  the  Oxlip  ;  but 

(f)  the  two  very  rarely  hybridize. 

I  will  proceed  to  discuss  these  six  points  in  their  due  order. 

V.  The  Area  occupied  by  the  Oxlip  in  Britain. 

I  have  personally,  and  with  considerable  precision,  traced  the 
boundaries  of  this  ''Area,"  which  lies  mainly  in  the  adjacent 
portions  of  the  counties  of  Essex,  Suffolk,  and  Cambridge,  but 
extends  also  just  beyond  the  county  boundaries  of  Hertfordshire 
and  Huntingdonshire,  while  there  is  at  least  one  outlying  locality 
in  the  northern  part  of  Suffolk  and  another  in  the  southern  part 
of  Norfolk.  Although  divided  into  two  "  Districts  "  (as  I  may  call 
them) — an  Eastern  and  a  Western — ^and  although  there  are  at 
least  two  outlying  localities,  we  may,  I  think  (for  reasons  to  be 
stated  hereafter),  speak  of  the  Oxlip  as  occupying  a  single  Area. 

Taking,  first,  the  larger,  or  Eastern,  District,  and  starting  from 
the  point  of  its  most  north-westerly  extension  (a  mile  or  so  south 
from  Higham,  in  Suffolk),  the  boundary-line  proceeds  south- 
westward  to  Dalham  and  then,  after  entering  Cambridgeshire, 
more  or  less  westerly,  through  Wood-Ditton,  Stetchworth,  and 
Dullingham,  to  Westley- Waterless  and  Brinkley,  where  it  turns 
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almost  due  south,  continuing  through  "Weston-Colyille,  West 
Wratting,  Balsham,  Horseheath,  and  Bartlow  to  Saffron  Walden 
in  Essex.  Thence,  still  proceeding  southerly,  hut  a  trifle  more 
westerly,  the  houndary-line  passes  through  Newport,  Quendon, 
Bickling,  and  Farnham,  to  Stanstead  Montfitchet.  All  these 
places  are  in  Essex ;  hut,  between  the  two  last-named,  a  yery  small 
projecting  portion  of  Hertfordshire  is  included.  The  boundary- 
line  next  proceeds  in  a  south-easterly  direction,  passing  through 
Essex,  almost  to  Hatfield  Broad- Oak,  taking  in  a  portion  of 
Hatfield  Forest  and  tbe  Park  Wood,  near  Barrington  Hall,  at 
which  latter  point  the  Oxlip-Area  reaches  its  most  southerly 
extension.  From  hero,  the  boundary  runs  north-eastward  to 
Great  Easton,  whence  it  continues  in  an  almost  due  easterly 
direction  for  about  fourteen  miles,  passing  just  south  of  Lindsell 
and  Gbeat  and  Little  Saling  and  through  Panfield,  to  a  point 
about  two  miles  almost  directly  south  from  Halstead.  From 
this  point,  the  boundary-line  turns  sharply  back,  following  a 
semiciroular  course  (which  excludes  G-osfield,  Sible  Hedingham, 
Castle  Hedingham,  and  Gestingthorpe)  to  Belchamp  Walter. 
There  it  once  more  turns  sharply  back,  passing  almost  straight, 
and  in  a  due  westerly  direction,  for  about  eight  miles,  and  ex- 
cluding Belchamp  Otten,  Ashen,  and  Birdbrook,  near  which  last- 
named  place  it  executes  another  semiciroular  curve,  in  the  coarse 
of  which  it  re-enters  SuflFolk  near  Haverhill.  From  near  Keding- 
ton,  the  boundary-line  proceeds  through  Poslingford,  Shimpling, 
and  Lavenham,  to  near  Bildeston,  thus  passing  almost  straight 
(though  with  one  slight  projection  to  the  south  of  Lavenham)  in 
an  almost  due  easterly  direction  for  about  seventeen  miles.  The 
Oxlip-Area  extends  some  four  or  five  miles  still  farther  East, 
from  Bildeston  to  near  Willisham,  but  it  would  not,  I  believe, 
be  correct  to  say  that  the  boundary-line  of  that  Area  does  so ;  for 
I  have  reasons  for  thinking  that  the  boundary-line  (which  I  have 
not  traced  precisely  at  this  point)  here  includes  a  projecting 
spur  of  the  Oxlip-Area,  having  at  its  base  a  line  drawn  between 
the  two  places  named  and  extending  in  a  south-easterly  direction 
across  the  country  lying  north-east  from  Hadleigh.  From 
Willisham  (near  which  place  the  Eastern  District  reaches  its 
most  easterly  extension),  the  boundary-line  continues  in  a  more 
or  less  north-westerly  direction  through  Barking  and  Great  and 
Little  Finborough,  to  near  Harleston,  where  it  turns  almost 
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directly  west,  continuing  thus  for  about  eight  miles,  through 
Drinkstone  and  Hessett,  almost  to  Bushbrook,  at  which  point 
occurs  a  yerj  sharp  and  deep  indentation,  extending  into  the 
heart  of  the  Eastern  District  for  about  four  miles,  and  excluding 
from  that  district  Bradfield  St.  Clare,  Little  Welnetham,  Great 
Welnetham,  and  Nowton — in  fact,  the  greater  part  of  the  upper 
portion  of  the  yallej  of  the  river  Lark.  On  the  western  side  of 
this  indentation,  the  boundary-line,  commencing  at  Westlej,  a 
mile  or  so  west  from  Bury  St.  Edmund's,  proceeds  almost 
due  west  for  about  five  miles,  passing  slightly  to  the  north  of 
Little  Saxham  and  through  Barrow  to  Higham,  whence  we 
started.  Between  Westley  and  Barrow,  however,  I  have  not 
actually  defined  the  boundary,  and  there  may  exist  a  small 
(though  certainly  not  a  great)  extension  northward  in  the 
direction  of  Bisby,  Hengrave,  and  the  Fomhams. 

The  District  thas  defined  (which  extends,  as  stated,  into  four 
counties)  covers  an  area  of  about  475  square  miles. 

TurniDg,  next,  to  the  smaller,  or  *'  Eastern,''  District  of  the  Oxlip- 
Area,  we  find  that,  commencing  on  the  north  at  or  near  Elsworth, 
in  Cambridgeshire,  the  boundary-line  runs  more  or  less  south- 
westward,  through,  or  near  to,  Fapworth-Everard,  Eltisley,  and 
Qreat  Oransden,  after  which,  passing  for  a  short  distance 
through  a  projecting  portion  of  Huntingdonshire,  it  re-enters 
Cambridgeshire  near  Oamlingay,  and,  turning  almost  due  east- 
ward, it  so  continues  for  about  six  miles,  through  St.  George's 
Hatley  to  near  Eversden.  Thence,  turning  northward,  the 
boundary-line  runs  through,  or  near  to,  Kingston  and  Hardwick 
to  Boxworth,  which  is  near  to  Elsworth,  whence  we  started. 

The  Second  District  thus  defined  (which  extends,  as  stated, 
into  two  counties)  covers  an  area  of  about  45  square  miles. 

The  boundary-lines  of  the  two  "Districts"  of  the  "Oxlip- 
Area"  as  thus  laid  down  (together  some  175  miles  in  length) 
have  been,  as  stated,  wholly  traced  by  myself  personally,  mile  by 
mile,  at  no  inconsiderable  expenditure  of  time  and  trouble.  I 
do  not,  of  course,  guarantee  that  their  positions  are  absolutely 
and  exactly  accurate ;  but  I  believe  them  to  be  so  as  nearly  as 
any  one  man  can  ascertain  them.  They  are,  at  any  rate,  suffici- 
ently accurate  for  practical  purposes.  Although  in  tracing 
them  I  have  been  in  the  first  instance  guided  to  some  extent 
by  the  records  of  others,  I  have  in  no  single  case  accepted  any  of 
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these  records  without  personal  corroboration,  because  I  have 
found  by  experience  that  all  such  records — even  those  by  first- 
rate  botanists— are  wholly  unreliable,  owing  to  the  Common 
(Hybrid)  Oxlip  (Primula  acaulis  x  verii)  haying,  in  the  case  of 
most  of  them,  been  taken  for  the  True  Oxlip  (P.  elatior^  Jacq.)- 
Thus  Ghibson,  in  his  *  Flora  of  Essex '  (p.  248),  records  the 
latter  as  "frequent"  near  Broomfield,  the  parish  in  which  I 
reside,  and  in  which  I  can  assert  positively  that  it  does  not  occur. 
The  same  may  be  said  of  the  adjacent  parish  of  Springfield,  in 
which  Gibson  also  records  its  occurrence.  Most  of  Gibson's 
other  localities  are  correct ;  as,  also,  are  most  of  those  given  in 
Babington's  *  Flora  of  Cambridgeshire.'  A  majority  of  the 
localities  given  in  Hind's  *'  Flora  of  Suffolk,'  and  one  of  the  two 
given  in  the  **  Supplement "  to  Trimmer's  *  Flora  of  Norfolk '  are, 
I  believe  (as  more  fully  stated  hereafter)  incorrect ;  as,  also,  of 
course,  are  those  given  for  the  plant  in  the  Floras  of  many  other 
Counties  in  which  it  certainly  does  not  occur. 

This  brings  me  to  the  subject  of  the  outlying  localities  for 
Primula  elatior  already  alluded  to.  Hind,  in  his  *  Flora  of 
Suffolk,'  records,  mainly  on  the  authority  of  others,  the  occur- 
rence of  the  plant  at  some  eight  localities  in  East  Suffolk,  as 
follows : — 

Bungay  (Mr.  D.  Stock,  of  Bungay). 

Burgate  Wood  (Hind). 

Bennington  (N.  F.  Hele). 

Woolverstone  (Hind). 

Aldeburgh  (N.  F.  Hele). 

Great  Bealings  (Eev.  E.  J.  Moor). 

Ashbocking  (Miss  F.  C.  Stanford). 

Hemingstone  (Bev.  T.  Brown). 
Every  one  of  these  records  relates,  I  believe,  to  the  Hybrid 
Oxlip ;  and,  in  this  view,  local  botanists  whom  I  have  consulted 
agree  with  me. 

Hind  also  records  a  number  of  localities  which  lie  within  the 
Oxlip- Area  as  defined  by  me,  and  which,  therefore,  I  accept. 

Finally,  he  records  Primula  elatior  from  some  nine  localities 
lying  around,  and  within  a  mile  or  two  of,  Honington,  where  he 
himself  resided.  They  and  the  authorities  on  which  he  records 
them  are  as  follows : — 

Fakenham  Wood  (Hind). 
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Sapiston  (Hind). 

TroBton  (Hiud). 

Ixwopth  Thorpe  (Hind). 

Barton  (Ladj  Blake's  Herbarium  in  Ipswich  Mas.). 

Fomham  (E.  Skepper  ?). 

Walsham  (Mrs.  Dunlap's  Herbariam). 

Fakenbam  (Mrs.  Casbome's  Herbarium). 

Tinworth  Wood  (Kev.  J.  D.  Gray). 
As  to  tliese  records,  I  am  in  doubt.  I  have  visited  most  of 
the  places  named  without  being  able  to  detect  the  plant ;  and,  as 
the  parcel  containing  the  genus  Primula  appears  to  be  missing 
from  Hind*8  Herbarium  in  the  Ipswich  Museum,  it  is  impossible 
to  obtain  definite  eyidence  upon  the  subject  by  reference  to  his 
specimen:*.  If  the  records  in  question,  or  any  of  them,  really 
relate  to  the  True  Oxlip  of  Jacquin,  the  existence  of  numerous 
detached  and  outlying  localities  is  established,  for  the  district 
is  certainly  what  I  am  accustomed  to  speak  of  as  **  Primrose- 
Country."  It  may  be  that  such  outlying  localities  do  occur 
and  would  be  found  if  greater  search  than  I  was  able  to  under- 
take were  made;  for,  in  a  wood  known  as  ''The  Thicks,"  at 
Great  Livermere  (which  is  within  the  district  covered  by  these 
records),  I  was  surprised  to  observe  a  small  patch  of  plants 
which  were  unquestionably  of  the  True  species,  though  Primroses 
were  growing  all  around.  This  locality  lies  five  miles  and  a  half 
north  from  the  nearest  point  of  the  boundary  of  the  Oxlip- Area*. 
A  second  outlying  locality  for  the  True  Oxlip  is  to  be  found 
in  Norfolk,  namely,  on  a  boggy  spot  on  the  side  of  the  Mudholes 
Hill  at  Dickleburgh,  which  is  at  a  distance  of  about  16  miles 
north-ea^t  by  north  from  the  nearest  point  of  the  true  Oxlip- 
Area.  Undoubted  plants  from  this  locality  have  been  sent  to 
me  in  a  fresh  state  by  Miss  A.  B.  Smith,  of  Dickleburgh,  who 
discovered  the  plant  there  some  years  ago,  and  who  says  that  it 
has  been  known  to  grow  there  for  at  least  half  a  century.  The 
plants,  which  have  always  been  small,  appear  to  be  decreasing  in 
sizet.      The  Bev.  Kirby  Trimmer,  in  the  'Supplement  to  the 

*  Mr.  Henry  Miller,  of  Ipswich,  informs  me  that  yean  ago  he  observed  the 
plant  growing  in  abundanoe  in  wet  meadows  beside  the  river  Lark  at  Fomham, 
which  is  another  locality  in  the  same  district ;  but  I  have  seen  no  specimens. 

t  This  locality  was  first  recorded  by  the  Bev.  F.  W.  Qalpin  in  his  '  Flower- 
ing Plants  ...  of  Harleston'  (London  &  Harleston,  1888),  p.  85  See  also 
H.  D.  Geldart  in  Trans.  Norf.  &  Korw.  Nat  Soe.  vol.  iv.  (1884-^),  pp.  679  &722. 
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Flora  of  Norfolk  '  (1889  ?,  p.  47),  gives  "  Elordon,  May  1870," 
as  another  locality  for  the  True  Oxlip;  but,  as  my  friend 
Mr.  Edward  Corder,  of  Norwich,  has  carefully .  searched  this 
parish  and  found  no  trace  of  it,  I  conclude  that  Trimmer's 
record  relates  to  the  Common  (Hybrid)  Oxlip. 

The  existence  of  at  least  two  outlying  localities  for  P.  elatior 
(which  I  definitely  established  only  this  year)  greatly  surprised 
me,  as  my  previous  observations,  extending  over  many  years,  had 
not  led  me  to  expect  anything  of  the  kind.  Probably  they  (and 
any  others  like  them  which  may  exist)  may  be  regarded  (for 
reasons  to  be  given  hereafter)  as  evidence  of  a  former  greater 
extension  of  the  Oxlip-Area.  Along  the  southern  boundary-line 
of  the  OxHp-Area,  I  know  of  no  outlying  localities  for  the 
species,  and  I  believe  that  none  such  exist. 

I  am,  of  course,  not  in  a  position  to  assert  that  the  True  Oxlip 
does  not  occur  in  any  other  part  of  Britain;  but  I  have  no 
reason  to  suppose  that  it  does.  Its  name  appears,  it  is  true,  in 
scores  of  Local  Lists  of  Plants  covering  the  greater  part  of 
Britain ;  but  I  believe  (as  already  stated)  that  all  these  records 
lelate  to  the  Hybrid  Oxlip  (P.  acaulisxveris).  Tears  ago,  the 
Eev.  W.  W.  Newbould  informed  me,  on  the  authority  of  Professor 
W.  Hillhouse,  that  it  grew  at  Clapham  and  Marston,  in  Bedford- 
shire ;  but  dried  specimens  and  information  kindly  supplied  to 
me  by  the  latter  gentleman  have  caused  me  to  doubt  the  truth  of 
the  statement. 

It  will  be  found  that  the  two  Districts  forming  the  Oxlip-Area 
and  the  two  outlying  localities  extend  into  seven  of  Watson's 
Botanical  "Counties"  (Nos.  19,  20,  25,  26,  27,  29,  and  31), 
instead  of  the  six  in  which  the  plant  is  said  to  occur  in  the  last 
edition  of  the  '  London  Catalogue,*  wherein  Bedfordshire  (which 
I  have  excluded)  is  admitted. 

It  may  well  be  asked :  What  physical  fact  or  facts  govern  the 
Distribution  in  Britain  of  Frimula  elatior  and  cause  the  Area 
occupied  by  it  to  be  so  comparatively  limited  and  so  very  sharply 
defined  and  to  assume  such  a  remarkable  configuration  ?  An 
examination  of  any  map  will  go  some  way  towards  providing  an 
auswer.  It  will  be  seen,  in  the  first  place,  that  the  Area  in 
question  is,  oomparatively  speaking,  an  elevated  one— in  fact 
a  '^  height  of  land "  or  watershed  from  which  rivers  run  down 
in  aU  directions.     It  is,  though  limited  in  extent,  as  near  an 
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approach  to  an  elevated  plateau  aa  the  Eastern  CountieB  can  boast. 
It  will  be  observed,  in  the  second  place,  that  the  Area  covers 
only  the  upper  portions  of  the  valleys  of  the  rivers  which  run 
out  of  it.     The  valleys  of  the  Stort,  Chelmer,  Pant,  Brett, 
Kennett,  and  Bourne  all,  as  they  leave  the  Oxlip-Area,  produce 
more  or  less  slight  indentations  in  its  margin;  those  of  the 
Colne,  the  Stour,  and  the  Lark  produce  remarkably  sharp  and 
deep  indentations;  while  that  of  the  Cam  actually  cuts  the  Area 
into  two  portions — the  Eastern  aqd  Western  Districts  already 
mentioned.     The  latter  is  the  only  river  that  runs  actually 
through  the  Oxlip-Area.     These  river-valleys  are,  evidently,  to  a 
large  extent  responsible  for  the  extreme  sinuosity  of  the  outline 
of  the  Oxlip-Area.    If  the  boundaries  of  the  Oxlip-Area  be  laid 
down  OQ  an  Ordnance  Map,  a  third  fact  becomes  apparent — 
namely,  that  those  boundaries  scarcely  anywhere  descend  below 
the  200-feet  contour-line,  thereby,  of  course,  avoiding  all  but  the 
upper  portions  of  the  river-valleys,  as  already  mentioned.     The 
bulk  of  the  Oxlip-Area  appears  to  lie  at  an  elevation  of  from  200 
to  400  feet,  with  a  mean  elevation  of  about  300  feet,  the  highest 
point  within  it  (that  about  Saflfrou  Walden  and  West  Wratting) 
reaching  the  higher  figure  in  several  places.    It  can  hardly  be 
supposed  that  so  small  an  elevation   as   200  feet  can  alone 
influence  in  any  way  the  distribution  of  Primula  elatior  or  any 
other  plant.     Probably,  therefore,  there  exists  some  co-related 
fact  which  governs  the  distribution  of  Primula  elatior ;  and  this 
appears  to  be  the  case. 

If  the  boundaries  of  the  Oxlip-Area  be  laid  down  with  care 
upon  the  Drift  maps  (Ordnance)  of  the  Geological  Survey,  it 
will  be  seen  that  the  Oxlip  is  most  rigidly  confined  to  the 
Boulder  Clay,  nowhere  extending  off  it  on  to  the  Chalk,  the 
Ghbult,  the  Greensand,  the  Biver  and  Glacial  Gravels,  or  on  to 
any  of  the  other  formations  and  deposits  which  abut  upon  the 
Boulder-clay  area,  except  where  these  extend  into  the  Boulder- 
clay  area  in  very  narrow  strips  or  occur  within  it  in  patches  of 
extremely  small  extent.  Nevertheless,  the  Oxlip  does  not  even 
approxinuitely  occupy  the  whole  of  the  extensive  Boulder-clay 
area  of  Eastern  England ;  nor  even  does  the  boundary  of  the 
Oxlip-Area  anywhere  coincide  with  that  of  the  Boulder-clay 
area,  except  along  the  north-western  border,  where  the  boundary- 
line  of  both  coincides  almost  exactly  with  that  of  the  Chalk. 

p2 
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In  all  other  directions,  the  Boulder-day  area  extends  far  beyond 
the  Oxlip-Area — southward,  south-eastward,  eastward,  north- 
eastward, and  northward.  On  examination,  it  will  be  found  that 
the  portion  of  the  Boulder-clay  area  which  is  covered  by  the 
Oxlip-Area  is  not  only  the  most  elevated  portion  but  is  also  the 
most  solid  portion,  being  less  broken  up  than  any  other  by 
the  narrow  strips  of  gravel  and  loam  which  line  the  bottoms  of 
the  river-valleys.  Very  prpbably,  at  some  past  time,  the  Oxlip 
occupied  the  greater  part,  or  the  whole,  of  the  extensive  Boulder- 
clav  area  of  Eastern  England;  and  I  shall  hereafter  give  a 
reason  which  I  think  goes  some  way  to  account  for  the  sub- 
sequent contraction  of  its  Area. 

It  should  be  mentioned  that  both  the  outlying  localities 
already  mentioned  (at  Dickleburgh  and  Livermere)  are  situated 
on  Boulder  Clay. 

All  the  places  named  are  shown  on  the  accompanying  map. 

YI.  Abundance  of  the  Oxlip  within  its  Area. 

Every  one  has,  in  spring-time,  seen  the  woods  (especially 
those  recently  cut  down)  literally  •' carpeted "  with  Primroses. 
"Within  the  region  I  have  defined  and  have  designated  the  "Oxlip- 
Area,"  the  True  Oxlip  grows,  in  all  ancient  woods,  in  at  least 
equal  (if  not,  as  I  am  inclined  to  think,  in  still  greater)  abundance. 
In  many  parts  of  some  of  the  woods  within  the  Area,  the  plants 
could  hardly  grow  more  closely  packed  together  than  they  do ; 
whilst,  during  the  period  of  flowering  (which  may  be  defined  as 
from  the  last  week  in  March  to  the  end  of  April,  varying  some- 
what according  to  the  season),  their  flowers  make  the  ground 
appear  yellow  when  seen  from  a  short  distance.  It  is  true  that 
the  relative  abundance  of  the  plant  in  different  woods  within  the 
Oxlip-Area  varies  greatly ;  but  it  may  be  said,  nevertheless,  that, 
in  England  at  any  rate,  it  is  a  striking  and  characteristic  feature 
of  the  plant  that  it  grows  habitually  in  immense  abundance 
wherever  it  is  found. 

The  Oxlip,  in  short,  occupies  the  area  in  which  it  grows  as 
completely  as  the  Primrose  does  the  whole  of  the  surrounding 
region  and,  indeed,  the  whole  of  England.  I  am  not  sure  whether 
there  is  any  other  undoubtedly-indigenous  British  plant  which 
grows  in  such  enormous  abundance  over  an  area  so  limited  and 
BO  sharply  defined. 
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The  abundance  of  the  Ozlip  in  any  particular  wood  varies 
greatly,  it  is  true,  according  to  circumstances.  In  a  wood  which 
ia  fully  grown-up,  the  plant  neither  grows  nor  flowers,  as  a  rule, 
in  any  special  abundance  *.  When  a  wood  is  cut  down,  how- 
ever— ^as  all  woods  are  every  ten  or  fifteen  years — an  extra- 
ordinary change  takes  place.  The  sudden  access  of  light  and 
beat  stimulates  every  plant  to  grow  and  to  flower  to  the  utmost 
of  its  power.  The  plants  become  larger  and  the  umbels  finer 
and  more  numerous.  Simultaneously,  various  aberrations  or 
monstrosities  (to  be  referred  to  hereafter)  appear.  The  full 
effect  of  this  "stimulation"  (as  I  call  it)  is,  I  think,  observable 
in  the  second  spring  after  a  wood  has  been  cut  down.  At  such 
a  time,  a  wood  within  the  Oxlip-Area  presents  very  striking  and 
beautiful  sight,  the  ground  appearing  yellow  all  round.  On  one 
occasion,  by  counting  the  number  of  plants  growing  on  a  typical 
space  measuring  four  yards  square  and  the  number  of  umbels 
those  plants  bore,  I  was  able  to  estimate  that  each  acre  bore 
about  70,000  plants  having  between  them  220,000  umbels — an 
estimate  I  have  reason  to  believe  was  very  much  below  the  mark. 
A.fter  the  second  or  third  year,  the  effect  of  stimulation  passes 
off,  leaving  the  plants  in  a  weak  and  exhausted  condition. 
Gradually  the  increase  of  grass  and  weeds  smothers  and  hides 
the  Oxlip  plants ;  but,  as  time  goes  on,  the  former  are,  in  their  * 
turn,  smothered  by  the  growth  of  the  wood  itself,  and  then  the 
abundance  of  the  Oxlip  again  becomes  apparent,  though  com- 
paratirely  few  flowers  are,  as  a  rule,  produced  until  the  time  for 
cutting  down  of  the  wood  again  comes  round.  A  similar  effect 
is  produced  upon  the  Primrose  by  the  cutting  down  of  the  woods 
in  which  it  grows ;  but  the  effect  is  not,  I  think,  so  remarkable 
as  in  the  case  of  the  Oxlip. 

It  is  natural  that  a  plant  so  abundant  and  well  known  locally 
as  the  Oxlip  should  have,  within  the  area  occupied  by  it,  various 
local  names.    The  name  "Oxlip"  (though  used  by  lUiyt)  as 

'*'  I  have  oocaaonally  observed  marked  departares  from  this  general  rule, 
for  which  1  am  umnble  to  account  For  instance,  1  observed  the  Oxlip  both 
growing  and  flowering  in  immense  abundance  in  a  wood  fuUy  grown-up  at 
Brinkley,  Oambridgeshire,  on  AprQ  19th,  1897,  and  a  few  dajs  later  in  two 
fullj-grown  woods  between  Barrow  and  Denham,  Suffolk. 

t  *Oatalogus  Plantarum  ciroa  Oantabrigiam  nasoentium*  (Oambr.,  1660), 
p.  71. 


Digitized  by  VjOOQIC 


192  MB.  HILLSB  CHBTSTT  OIT 

already  stated,  in  the  form  of  "  Oreat  Cowslips  op  Oxlips  "  over 
two  hundred  years  ago)  appears  to  be  a  botanist's  name  and  is 
used  little,  if  at  all,  by  the  country  people.  In  the  Essex  portion 
of  its  Area,  the  Oxlip  is  generally  known  as  the ''  Cowslip  ^  or  the 
"  Paigle  '* — both  of  which  names  are,  both  locally  and  elsewhere, 
commonly  applied  to  the  Cowslip  (P.  veris).  In  Suffolk  (so  far 
as  my  experience  goes),  these  names  are  restricted  to  the  Cows- 
lip, and  the  Oxlip  is  known  as  the  "Five-fingers.''  In  Cam- 
bridgeshire, so  far  AS  I  know,  it  has  no  local  name. 

VII.  Absence  of  the  Frimrasefram  the  Oxlip-Area. 
Perhaps  no  fact  in  connection  with  the  distribution  of  Primula 
elatior  in  Britain  is  more  remarkable  than  the  extreme  sharpness 
of  the  boundary-line  of  the  area  occupied  by  the  plant.  Were 
the  entire  country  still  covered  by  aboriginal  woodland,  it  would, 
I  believe,  be  possible  everywhere  to  define,  to  a  couple  of 
hundred  yards  or  less,  the  line  dividing  the  Oxlip-Country  from 
the  surrounding  Primrose-Country.  Both  species  everywhere 
grow  abundantly  (except  at  one  spot,  to  be  mentioned  hereafter) 
right  up  to  their  common  dividing-line,  which  may  often  be 
crossed  with  surprising  suddenness.  At  many  places  round  the 
border  of  the  Oxlip- Area,  one  may  pass  from  a  wood  in  which  only 
(or  mainly)  Primroses  grow  to  another  quite  close  in  which  only 
(or  mainly)  Oxlips  are  found ;  while,  in  not  a  few  places,  the 
boundary-line  may  be  seen  obviously  to  run  through  even  a 
comparatively-small  wood  (as,  for  instance.  Parson's  Grove,  near 
Lavenham,  and  Hard  wick  Wood,  Cambridge),  Oxlips  only  being 
found  at  one  end  and  Primroses  at  the  other.  Everywhere  along 
the  boundary-line  of  the  Oxlip- Area,  this  sudden  transition  may 
be  observed  more  or  less  distinctly,  except  along  that  portion 
near  Westley- Waterless  and  Brinkley,  in  Cambridgeshire,  where 
the  Oxlip-margin  abuts  upon  an  elevated,  open,  chalk  district 
unsuited  to  the  needs  of  either  species.  Notwithstanding  the 
immense  abundance  of  the  Primrose  all  round  the  Oxlip-Area,  I 
have  never  detected  a  single  plant  growing  within  that  Area, 
except  on  or  close  to  the  margin.  Nor  have  I  ever  seen  a  single 
plant  of  the  Oxlip  growing  outside  the  boundary-lines  I  have 
laid  down,  except  at  the  two  spots  already  described  (see  p.  187). 
In  short,  the  Oxlip-Area  could  hardly  be  more  sharply  defined. 
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YIII.  Hf/hridizatUm  of  the  Primrose  and  the  OxUp  along  their 
dividing  line. 

The  extreme  facility  with  which  the  Oxlip  and  Primrose  enter 
into  hybrid  unions  one  with  the  other  is  highly  remarkable. 
Naturally,  as  the  two  species  come  in  contact  only  along  their 
mutual  dividing-line,  it  is  only  there  that  they  hybridize ;  but  all 
along  that  line  the  two  species  produce  hybrids  in  very  great 
abundance. 

The  readiness  with  which  the  two  species  hybridize  is  so  great 
that,  at  places  along  the  boundary-line,  it  is  no  uncommon  thing 
to  find  a  greater  number  of  plants  of  hybrid  origin  than  of  pure- 
bred plants  belonging  to  both  the  parent  species  put  together. 
Usually,  however,  it  will  be  found  that  one  species  occupies 
chiefly  one  portion  of  a  wood,  while  the  other  species  occupies 
another  portion,  and  hybrid  plants  in  greater  or  lesser  abundance 
occupy  a  more  or  less  intermediate  position.  Such  is  very 
markedly  the  case  in  Parson's  Ghrove,  a  small  wood  already 
alluded  to,  near  Lavenham,  in  Suflfblk ;  but  the  same  state  of 
things  is  observable  to  an  equal  extent  in  so  many  other  woods 
along  the  boundary-liDe  that  it  is  needless  to  particularize. 

That  the  plants  in  queslion  are  really  hybrids  admits,  I  think, 
of  no  reasonable  doubt.  They  have  not,  it  is  true>  been  con- 
clusively proved  to  be  so  by  means  of  actual  experiment;  but 
there  exists,  nevertheless,  a  good  deal  of  circumstantial  evidence 
of  much  the  same  nature  (though  less  definite  and  conclusive)  as 
that  which  has  been  proved  reliable  in  the  case  of  experimentally- 
established  hybrids  between  the  Primrose  and  the  Cowslip.  It 
is  as  follows : — 

(a)  That  they  are  always  more  or  less  intermediate  in  form 
between  the  two  reputed  parents ; 

(h)  That  they  occur  everywhere  along  the  common  boundary- 
line  at  which  the  t^o  reputed  parents  meet;  and 

(c)  That  they  never  occur  (so  far  as  my  observation  goes) 
either  in  the  interior  of  the  Oxlip- Area  or  away  irom  it 
in  the  Primrose-Country. 

Next  to  the  great  abundance  of  these  hybrids,  nothing  in 
connection  with  them  is  more  remarkable  than  the  uniformity  of 
character  which  they  present.     In  spite  of  the  fact  that  one  of 
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the  parents  (the  Primrose)  habitually  bears  single  flowers,  and 
lotwithstanding  that,  when  that  species  enters  into  a  hybrid 
union  with  another  umbellate  species  (the  Cowslip),  the  hybrids 
which  result  therefrom  present  almost  every  variation  between 
the  two,  the  hybrids  which  result  from  a  union  between  the 
Primrose  and  the  Ozlip  are  remarkably  uniform  in  character,  being 
almost  invariably  umbellate.  Hybrid  plants  bearing  single  flowers 
are  occasionally  found,  but  they  are  uncommon  and  exceptional. 
This  is  certainly  somewhat  remarkable.  It  may,  perhaps,  be 
taken  as  evidence  that  the  parent  which  bears  umbellate  flowers 
(the  Oxlip)  is  the  prepotent  (and,  therefore,  probably  the 
female)  parent ;  but,  on  this  point,  it  is  very  difficult  to  obtain 
any  tangible  evidence,  as  both  plants  grow  habitually  in  very 
similar  situations.  This  conclusion,  however,  does  not  accord 
with  the  conclusion  already  arrived  at  to  the  effect  that,  in  the  case 
of  hybrids  between  the  Primrose  and  Cowslip,  the  former  is 
probably  the  prepotent  and  female  parent. 

In  some  other  respects,  the  hybrids  of  the  Primrose  with 
the  Oxlip  difler  from  those  with  the  Cowslip.  All  the  hybrids 
are,  of  course,  more  or  less  intermediate  in  form  between  their 
respective  parents;  but,  in  the  former  case,  the  hybrids  are 
fairly  constant  in  character,  while  in  the  latter  they  are  very 
variable.  Again,  they  differ  much  in  their  abundance  relatively 
to  that  of  their  parents.  While  hybrids  between  the  Primrose 
and  the  Cowslip  are,  considering  the  circumstances,  compara- 
tively scarce,  hybrids  between  the  Primrose  and  the  Ozlip  are 
very  abundant.  The  latter  may  be  due  not  so  much  to  any 
exceptional  readiness  on  the  part  of  the  Primrose  and  the  Oxlip 
to  enter  into  hybrid  unions,  as  to  the  fact  that  the  flowering- 
times  of  these  two  species  are  much  more  nearly  synchronous 
than  is  the  case  with  those  of  the  Primrose  and  the  Cowslip. 
The  Primrose  habitually  commences  to  flower  before  the  Ozlip, 
but  the  latter  flowers  before  the  Primrose  has  passed  its  best.  The 
flowering-time  of  the  Ozlip,  in  fact,  is  approximately  intermediate 
between  those  of  the  Primrose  and  the  Cowslip. 

Although,  as  already  said,  the  character  of  this  Hybrid  is 
fairly  constant,  one  may  detect  two  prevalent  type-forms.  One, 
the  commoner,  though  umbellate,  has  the  umbel  irregular  and 
straggling,  without  the  elegant  droop  aud  regular  arrangement 
of  the  usual  Ozlip  umbels,  while  the  individual  flowers  are  of  a 
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pale  colour  and  are  generally  more  like  those  of  the  PrimroBe 
than  those  of  the  Oxlip.  The  other,  and  far  less  common, 
form  much  more  closely  approaches  the  pure  Oxlip,  having  often 
the  characteristic  shape  of  the  umbel,  while  the  individual 
flowers  are  mainly  of  the  Oxlip  character,  but  much  larger  than 
usual,  sometimes  even  approaching  those  of  the  Primrose  in  size. 

Kerner  has  called  attention  *  to  the  occurrence  of  this  hybrid 
(which  he  calls  Primula  digenea)  on  the  Continent,  where,  it 
seems,  it  is  not  rare.  He  says : — '^  I  have  specimens  from 
Montreux  (Yaud) ;  from  Le  Mont,  near  Lausanne,  in  Switzer- 
land ;  from  Thauer,  near  Hall,  in  the  Tyrol ;  from  Eusse  des 
Kesselberges,  near  Lake  Kochel,  in  the  Bavarian  Alps;  from 
Cramming,  in  the  Erlafthale ;  and  from  Purkersdorf ,  in  the  Forest 
of  Vienna,  in  Lower  Austria."  Many  other  Continental  writers 
allude  to  the  occurrence  of  this  hybrid.  The  P.  intricata  and 
P.  Thomasinii  of  Grenier  &  Godronf  are,  I  believe,  both  synonyms 
for  it,  instead  of  for  P.  acaulis  X  veris,  which  I  believe  to  be  their 
P.  variabilis.  The  first  writer  to  call  attention  to  the  occurrence 
of  this  hybrid  in  Britain  was  the  late  G.  S.  Gibson,  of  SafEron 
Walden  J. 

The  occurrence  of  an  abundance  of  hybrids  between  the  Prim- 
rose and  the  Oxlip  may,  I  think,  be  found  to  throw  some  light 
on  the  strangely-restricted  distribution  of  the  latter  in  Britain. 

The  Oxlip  is,  almost  certainly,  not  extending  its  boundaries  in 
this  country.  It  seldom,  if  ever,  extends  to  new  plantations, 
even  in  the  heart  of  its  Area.  I  may  cite  the  case  of  an  oak- 
plantation  in  Sufiblk,  sixty-nine  years  old,  to  which  the  plant 
has  not  extended,  though  it  is  abundant  in  woods  within  a  mile 
in  almost  (if  not  quite)  every  direction  §.  There  can,  of  course, 
hardly  be  a  doubt  that  the  Oxlip -Area  has,  in  the  past,  been 
largely  restricted,  artificially,  by  the  removal  of  woodland ;  but 
there  appears  reason  to  think  that  it  has  been,  and  is  still  being, 

*  Oerterr.  bot.  Zeitsoh.  1876,  p.  79. 

t   '  Flore  de  France/  vol.  ii.  (1850),  p.  449. 

t  'Phytologiat;  toI.  i.  (1844),  p.  996. 

§  I  refer  to  Windsor  Wood,  Little  Sazham,  the  acorns  for  which  were 
planted  (aa  an  inscribed  atone  in  the  wood  records)  in  1828  and  1829.  Many 
oak  wooda  in  the  Eastern  Counties  were  planted  or  replanted  about  this  time, 
the  supply  of  large  oak  timber  suitable  for  shipbuilding  haying  become  greatly 
reduced  owing  to  the  heavy  demand  for  such  timber  for  the  navy  during  the 
long  French  war. 
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also  decreased  bj  natural  means.  Bay,  in  1660,  recorded  it* 
as  growing  ''in  Kingston  and  Madinglej  Woods,  abundantly,  and 
elsewhere  [near  Cambridge]."  Though  still  abundant  in  the 
first-named  wood,  1  can  testify  that  it  does  not  now  occur  in  the 
latter,  in  which  the  Primrose  grows. 

The  Primrose,  unlike  the  Oxlip,  is  certainly  an  aggressive  and 
extending  species.  It  readily  extends  to  new  plantations,  hedge- 
rows, and  railway  embankments,  as  may  be  seen  eyerywhere. 

May  it  not  be,  therefore,  that  the  modest  and  retiring  Oxlip 
is,  in  this  country  at  least,  being  gradually  hybridized  out  of 
existence  by  the  more  aggressive  Primrose — that  the  Oxlip  once 
extended  over  the  whole  of  the  extensive  Bouldeivclay  district  of 
Eastern  England,  but  that  its  area  has  been,  and  is  being, 
gradually  reduced  by  the  Primrose  adyancing  on  all  sides  and 
even,  to  some  extent,  gaining  access  into  its  interior  by  means 
of  tlie  river-valleys — and  that  the  half-vanquished  Oxlip  is  now 
making  a  last,  but  obstinate,  stand,  entrenched  (as  it  were)  upon 
two  of  the  highest,  most  impregnable,  and  most  inaccessible 
portions  of  its  once-extensive  territory,  its  forces  having  been 
cut  in  two  by  the  onslaught  of  the  potent  Prinurose,  while  two 
small  companies  are  also  able  still  to  hold  their  own,  though 
separated  from  the  main  body  ?  This  seems  at  least  probable  in 
view  of  what  I  have  stated. 

J  have  sometimes  been  interested  in  observing  the  distance 
over  which  the  hybridizing  influence  of  one  plant  or  the  other 
may  extend.  The  conclusion  I  have  arrived  at  is  that  the  two 
species  are  capable  of  producing  hybrids  one  with  the  other  when 
growing  at  a  distance  of  from  half-a-mile  to  a  mile  apart.  I 
may  cite  the  case  of  Borley  Wood,  a  very  large  wood  in  Cam- 
bridgeshire, in  which  Primroses  are  very  abundant.  Among 
them  I  found  a  fair  number  of  plants  which  were  obviously 
hybrids  with  the  Oxlip ;  but,  though  I  made  a  long  search,  I 
could  see  no  trace  of  any  pure  Oxlip  plants,  though  there  may 
have  been  such.  On  entering  Balsham  Wood,  another  large 
wood  lying  from  half  to  three-quarters  of  a  mile  further  north, 
I  found  an  abundance  of  Oxlips,  together  with  a  fair  number  of 
Primroses  and  hybrids  between  the  two.  Again,  in  a  wood  at 
Stanstead,  in  Suffolk,  I  found  an  obvious  hybrid  growing  among 
Primroses  when  I  had  reason  to  believe  that  there  were  no  Oxlips 

*  'Oatalogut  Plantaram  oiroa  Cantabrigiam  naaoentium '  (Oambr.,  16(K)}, 
p.  71. 


Digitized  by  VjOOQIC 


VBXMUJJL  ELATIOB  IH  BBJTAIN.  197 

growing  nearer  than  Bozted,  at  least  a  mile  away.  I  think, 
therefore,  we  are  entitled  to  assume  that,  in  these  and  similar  cases 
which  I  haye  observed,  the  hjbridiziDg  influence  has  extended 
from  one  wood  to  the  other.  At  not  a  few  places  around  the  , 
boundary-line,  I  have  discoyered  hybrid  plants  where  one  or 
other  of  the  parent  plants  appeared  at  first  to  be  absent ;  but, 
in  all  cases,  further  search  or  enquiry  established  the  fact  that 
plants  belonging  to  the  apparently-absent  species  grew  within 
half  a  mile  or  so.  No  one  has  yet  been  able  satisfactorily  to 
show  what  species  of  insect  or  insects  mainly  fertilize  either 
the  Primrose  or  the  Oxlip.  I  have  elsewhere*  discussed  this 
question  to  a  slight  extent.  The  Primrose  can  hardly  be  ferti- 
lized mainly  by  bees,  as  it  flowers  at  a  yery  early  period  of  the 
year  when  there  are  few  bees  abroad.  Still  it  is  certaia  that  bees 
do  visit  both  the  Primrose  and  the  Oxlip  (especially  the  latter, 
as  its  flowering-time  is  later) ;  and  it  is  not  difficult  to  believe 
that  bees  might  easily  transport  the  pollen  of  either  species  a 
mile  or  even  further. 

IX.  The  Cowslip  abundant  throughout  the  Oxlip-Area, 

As  previously  said,  the  Cowslip  flourishes  in  normal  abundance 
throughout  and  around  the'  whole  of  the  Area  occupied  by  the 
Oxlip. 

X.  Hybrids  between  the  Oxlip  and  the  Cowslip  very  rare. 

As  the  Oxlip  and  the  Cowslip  come  in  contact  at  all  points 
throughout  the  Oxlip-Area,one  might  (judging  from  the  behaviour 
of  each  when  in  contact  with  the  Primrose)  not  unnaturally  ex- 
pect them  to  hybridize  freely  ;  but  this  they  are  known  not  to  do. 
Such  hybrids  are,  in  fact,  very  rare.  Only  on  three  occasions 
dnring  the  last  eighteen  years  have  I  found  plants  which  I 
believed  to  be  hybrids  between  the  Oxlip  and  the  Cowslip — 
once  in  Madghob's  Wood,  near  Saffron  Walden,  on  April  23rd, 
1883 ;  once  on  a  hedge-bank  near  Wethersfield,  Essex,  on  May 
Ist,  1883 ;  and  lastly  in  Long  Wood,  Homingsheath,  Suffolk,  on 
Apra  26th,  1897.  Mr.  Thomas  Bentall,  an  Essex  botanist,  has 
declared  t  that,  although  he  knew  the  hybrid  between  the  Oxlip 
and  the  Primrose,  he  had  never  met  with  the  form  now  under 
consideration ;  nor,  I  believe,  has  anyone  else  than  myself  seen 

»  TruiB.  Essex  Field  Olub,  toI.  iii.  (1884)  pp.  19&-108  &  20&-207. 
t  •  Phytologiflt/  vol.  iL  (1846)  p.  615. 
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or  recorded  it  in  this  country.  In  connection  with  this  rare 
union,  it  maj  be  borne  in  mind  that  not  onlj  are  the  flowering- 
times  of  the  two  parent  species  not  synchronous  (the  Ozlip 
flowers  being  nearly  over  before  those  of  the  Cowslip  are  fully 
blown),  but  the  two  plants  have  very  different  habitats  (the  one 
being  essentially  a  plant  of  the  woodlands,  the  other  of  the  open 
meadows). 

It  seems  as  if  the  Oxlip  was  able  to  withstand  almost  com- 
pletely the  seductive  hybridizing  influence  of  the  Cowslip,  to 
whose  presence  it  is  everywhere  accustomed,  but  was  unable 
to  withstand  the  blandishments  of  the  Primrose,  to  whose  presence 
it  is  only  locally  accustomed. 

Although  (as  in  the  case  of  the  reputed  hybrids  between  the 
Primrose  and  the  Oxlip)  I  can  advance  no  final  and  conclusive 
proof  of  the  hybrid  origin  of  these  plants,  there  appears,  never- 
theless, not  the  slightest  reason  to  doubt  that  they  are  hybrids. 
For:— 

(a)  In  each  case  where  I  haye  found  them,  both  the  reputed 

parents  have  been  growing  in  close  proximity ; 

(b)  I  have  never    observed  similar  plants   in   places  where 

either  of  the  two  reputed  parents  has  been  absent ;  and 

(c)  They  are  in  character  intermediate  between  the  two  re- 

puted parents. 

It  must  be  admitted,  howeyer,  that,  in  general,  these  hybrids 
approach  more  nearly  to  the  form  of  the  Cowslip  than  to  that  of 
the  Oxlip,  having  the  large  inflated  calyx,  the  sauceivshaped 
corolla-limb,  and  the  bright  yellow  colour  of  the  Cowslip ;  but 
the  size  of  the  flower,  the  colour  of  the  eye- spot,  and  other 
smaller  characters  unmistakably  suggest  the  Oxlip. 

Moreoyer,  Kemerhas  called  attention*  to  the  existence  on  the 
Continent  of  a  similar  hybrid  (which  he  calls  Primula  media) 
between  the  two  forms  in  question.  His  statement  that,  con- 
sidering that  the  two  parent  species  grow  close  together  in  the 
greatest  abundance  in  many  Alpine  yalleys,  the  occurrence  of 
hybrids  between  them  is  surprisingly  rare,  agrees  yery  well  with 
my  own  obdervations  as  to  the  rarity  of  this  hybrid  in  Britain. 
Kemer  names  a  few  Continental  localities  in  which  he  has  found 
it,  but  adds  that  its  rarity  is  not  confined  to  the  valleys  of  the 

*  Oestor.  bot.  Zeitsch.  toI.  it.  (1875)  p.  80. 
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Alps.    Several  other  Continental  writers  haye  also  noted  the 
occurrence  of  this  hybrid. 

It  thus  appears  that  each  of  our  three  South-British  species 
of  the  genus  Primula  enters,  with  greater  or  less  freedom,  into 
hybrid  unions  with  each  of  the  other  two,  thus  producing  step 
different ifortM — three  species  and  three  hybrids.  It  is  aa  ex- 
traordinary fact  that,  around  the  margin  of  the  Oxlip-Area  (but, 
of  course,  nowhere  else),  it  is  no  unusual  thing  to  find  five  of 
these  six  forms  growing  in  one  toood^  while  the  sixth  and  last 
(the  rare  P.  elatior  X  veris)  may  occasionally  be  met  with.  It  is 
not,  therefore,  altogether  surprising  that  confusion  should  have 
arisen  in  the  minds  of  botanists  as  to  the  specific  distinctness 
and  the  distribution  in  Britain  of  our  British  members  of  the 
genus.  I  assert,  however,  that  no  careful  botanist  who  sees 
specimens  in  a  fresh  state  need  ever  be  in  doubt  as  to  which  of 
the  six  forms  discussed  above  he  may  have  before  him — except, 
perhaps,  when  P.  acaulis  X  elatior  and  P.  acaulis  X  veris  are  con- 
cerned, for  these  two  forms  sometimes  approach  one  another 
somewhat  closely.  This  cannot  be  said  of  specimens  when  in  a 
dried  state,  and  I  defy  anyone  to  distinguish  with  certainty 
between  the  various  forms  when  in  this  condition  ;  for  the  distin- 
guishing characters,  though  fairly  obvious,  are  undeniably  slight, 
and  are  largely  obliterated  in  the  process  of  drying. 

XI.  Variation  of  the  Oxlip  in  Britain. 

That  the  plant  known  in  Britain  as  P.  elatior  is  identical  with 
that  which  passes  under  the  same  name  on  the  Continent  (where 
I  am  familiar  with  it,  having  collected  it  in  Switzerland)  admits, 
I  think,  of  no  doubt.  Yet  there  is  one  point  in  which  the  two 
differ  remarkably.  On  the  Continent  the  plant  is  known 
as  inhabiting  mainly  wet  Alpine  pastures.  In  this  country, 
on  the  other  hand,  it  inhabits  woods  almost  as  exclusively. 
It  certainly  does,  in  this  country,  sometimes  grow  in  the  open 
in  low  boggy  meadows  beside  streams ;  but  the  quantity  so 
growing  is  infinitesimally  small  compared  with  that  growing  in 
woods.  Nearly,  if  not  quite,  all  the  British  localities  in  which 
the  plant  grows  in  the  open  are,  I  believe,  situated  close  to  the 
edge  of  the  Oxlip-Area,  and  most  of  them  that  I  have  seen  lie 
near  the  heads  of  the  deep  indentations  in  the  margin  of  the 
Oxlip-Area  caused  by  the  river-valleys,  especially  that  of  the 
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StoTir.    I  have  seen  none  of  these  localities  in  the  heart  of  the 
Oxlip-Area — a  fact  for  which  I  am  nnable  to  account. 

There  is  another  respect  in  which  our  English  plant  moff 
differ  from  the  Continental  plant.  Nearly  all  Continental  bota- 
nical works  describe  P.  elatior  as  scentless  (inodore).  If  thej 
are  right  in  so  doing  (which  I  cannot  help  doubting)  thej  estab- 
lish a  somewhat  remarkable  point  of  difference ;  for  our  English 
plant  has  a  scent  as  strong  as,  if  not  stronger  than,  those  of  the 
Primrose  and  Cowslip,  from  both  of  which,  though  similar,  it 
may  be  readily  distinguished. 

The  Ozlip  presents,  in  this  country,  so  far  as  I  know,  only  one 
departure  from  the  type-form  which  may  be  classed  as  a  variety  : 
that  is,  a  single-flowered,  or  acaulescent,  form  which  appears  not 
uncommonly  very  early  in  the  flowering  season — for  the  most 
part  before  the  umbellate  flowers  have  bloomed — and  then  on/y, 
so  far  as  my  observation  goes.  These  flowers  (though  occa- 
sionally marked  by  certain  aberrant  developments  to  be  men- 
tioned shortly)  are,  in  all  essential  respects,  absolutely  true 
Oxlip  flowers  and  present  no  traces  whatever  of  hybridism,  while 
the  plants  producing  them  nearly  always  produce  also,  later  in 
the  season,  flowers  in  normal  umbels.  Moreover,  a  plant  which  I 
have  in  cultivation  has  produced  a  full  complement  of  seeds  from 
one  of  these  single  flowers.  Examination  nearly  always  shows 
that  these  single  flowers  spring  from  one  radical  point.  They  may, 
therefore,  I  think,  be  said  to  grow  in  what  may  be  called  ''  sessile 
umbels  " — umbels  of  which  the  peduncle  has  been  suppressed  ; 
and  the  existence  of  these  no  doubt  shows  a  certain  tendency  on 
the  part  of  the  plant  to  revert  to  an  ancestral  mode  of  inflores- 
cence. If  this  form  be  deemed  to  be  of  varietal  rank  (which  I 
do  not  myself  consider  it  to  be),  I  venture  to  propose  for  it  the 
name  var.  acaulis. 

The  Oxlip  in  this  country  also  not  unfrequently  assumes 
forms  which  may  be  regarded  as  monstrous  rather  than  varietal. 
These,  moreover,  are  almost  invariably  due  to  "  stimulation,"  if 
not  entirely  so.  The  chief  of  these  monstrosities  or  aberrations 
is  that  "  fasciated  "  form  in  which  a  number  of  peduncles  and 
umbels  are  (as  it  were)  fused  together  side  by  side.  In  these 
fasciated  specimens  the  peduncle,  though  no  thicker  than  usual, 
is  much  broader,  being  more  or  less  ribbon-like.  I  have  fre- 
quently seen,  growing  under  the  influence  of  stimulation,  fasciated 
peduncles  bearing  from  forty  or  fifty  up  to  one  hundred  flowers ; 
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while,  on  rarer  occasions,  I  have  seen  this  fasciation  carried  to 
an  eztraordinarj  extent,  the  flower-stalk,  though  no  thicker  than 
usual,  being  fullj  one  inch  in  width  and  bearing  more  than  200 
flowers  massed  together  in  the  umbel  at  the  top.  Naturallj,  in 
such  aberrant  developments  as  these,  the  characteristic  shape  of 
the  umbel  is  entirely  lost,  the  flowers  being  so  crowded  together 
that  they  haye  to  arrange  themselves  as  best  thej  can,  while 
many  never  have  a  chance  of  opeaiag.  The  Cowslip  occasionaJly 
produces  similarly  fasciated  umbeh. 

Often  (though  not  always)  associated  with  the  fasciated  flowers 
(and,  like  them,  doubtless,  due  mainly  to  stimulation)  is  the  form 
bearing  irregular  umbels,  which  sometimes  include  one  or  more 
leaves,  and  sometimes  have  several  pedicels  springing  from  the 
side  of  the  peduncle  below  the  umbel.  ,Yet  another  not  un- 
common aberrant  form  which  seems  to  be  more  or  less  con- 
nected with  fasciation  is  that  in  which  the  flowers  are  synanthic, 
having  a  large  number  of  calyx-teeth,  many  petals,  twelve  or 
more  anthers,  and  a  large  flattened  stigma. 

Other  abnormal  floral  developments,  apparently  not  necessarily 
a  result  of  stimulation,  are  (as  already  stated)  associated  with 
the  single-flowered  variety,  being  seldom,  if  ever,  observable 
when  the  flowers  grow  in  a  normal  umbel.  The  chief  of  these 
is  that  phyllodic  form  in  which  the  calyz-teeth  become  developed 
into  small,  but  perfect,  leaves,  from  a  quarter  of  an  inch  to  an 
inch  and  a  half  in  length.  When  the  calyx-leaves  (as  we  may  call 
them)  are  developed  to  the  greatest  extent  indicated,  the  inner 
floral  organs  generally  remain  small  and  aborted  at  the  bottom 
of  the  abnormally-long  calyx-tube.  There  are  similar  phyllodic 
forms  of  the  Primrose  and  of  the  common  Garden  Polyanthus. 
Associated  with  this  form  (and  therefore  also  with  the  single- 
flowered  flowers),  I  have,  on  very  rare  occasions,  observed  "  pro- 
lificated  "  flowers,  having  a  corolla  with  anthers  growing  out  of 
the  centre  of  another  flower.  This  sport  is  that  known  to  hor^ 
ticulturists  as  the  **  hose-in-hose  "  variety  when  it  occurs  (as  it 
does  not  uncommonly  in  cultivation)  in  connection  with  the 
Primrose  and  the  Polyanthus. 

EXPLANATION  OF  PLATE  11. 
Map  thowing  the  Difltribufcion  of  Primula  elatior  in  Britain  (between 
pp.  184  &  185.) 
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On  Buds  and  Stipulea.— Parts  III.  &  IV.  By  the  Et.  Hon. 
Sir  John  Lttbbock,  Bart.,  M.P.,  RE.S.,  D.C.L.,  LL.D., 
F.L.8.,  Ac. 

[Bead  18th  March  and  nth  June,  1897.] 
(Plates  12-15.) 
In  continuation  of  the  observations  which  the  Society  has  done 
me  the  honour   to   publish  (Journ.  Linn.  Soc,  Bot.  yol.  xzz. 
pp.  463-532),  I  submit  now  some  further  observations  on  the 
same  subject. 

The  stipules,  or  small  leaflets,  which  occur  at  the  base  of  many 
leaves  perve  for  various  purposes.  The  most  usual  is  to  protect 
the  leaves  while  in  the  bud — sometimes  their  own  leaf,  but  as  a 
rule  the  younger  one.^  In  some  cases,  however,  they  themselves 
perform  the  function  of  leaves,  which  indeed,  in  a  few  cases,  they 
entirely  replace.  In  others  they  serve  to  hold  water ;  in  some 
they  develop  into  spines  ;  in  some  into  tendrils  ;  in  others  they 
become  glandular. 

In  the  present  paper  many  special  cases  are  described,  and 
where  stipules  are  absent,  the  other  arrangements  for  bud- 
protection  are  referred  to. 

Special  attention  is  directed  to  the  construction  of  the  winter- 
buds  of  our  commoner  shrubs  and  trees. 

These  present  curious  differences — even  in  some  cases  between 
neirly  allied  species.  In  the  Wayfaring  Tree  (Viburnum 
Lantana)  the  young  leaves  are  uncovered,  but  protected  by  a 
dense  covering  of  hairs.  In  F.  Opulus  the  bud  is  protected  by 
scales,  representing  modified  leaves.  In  the  Ash  and  Thorn  the 
outer  scales  of  the  bud  consist  of  expanded  petioles.  In  the 
Willow  the  outer  scales  consist  of  leaves,  in  the  Poplars  of 
stipules.  In  the  Oak  and  Beech  each  scale  is  a  stipule ;  in  the 
Elm  and  Spanish  Chestnut  each  scale  represents  a  pair  of 
connate  stipules. 

The  buds  of  the  Oak  and  Beech  are  described  in  detail.  In 
the  Beech  the  outer  scales  of  the  bud  consist  of  about  11  pairs  of 
stipules.  The  twelfth  is  the  first  pair  which  has  a  leaf.  The 
subsequent  growth  takes  place  between  the  leaves,  but  the  part 
of  the  shoot  between  the  stipules  scarcely  elongates  at  all. 
The  consequence  is  that  the  seat  of  each  winter-bud  is  indicated 
by  a  series  of  rings,  which  remain  visible  for  many  years  and 
indicate  each  year's  growth. 


Digitized  by  VjOOQIC 


BUDS   AND   STIPULES.  203 

Ma6N0LIAC£J£. 

The  interesting  bud  of  Liriodendron  has  been  already  de- 
scribed. In  Magnolia  the  bud  is  similar,  but  the  leaf-stalk  is 
short  and  the  leaf  upright. 

Stipules  connate,  forming  a  covering  all  over  th^^  terminal  bud. 

Magnolia  conspicua^  Linn.  (figs.  1-4). — ^When  the  leaf  falls  in 
autumn,  the  stipules  detach  themselyes  at  the  same  time,  or  very 
soon  after,  thus  exposing  a  small  silky  leaf  and  two  stipules 
which  enclose  the  bud.  In  our  country  this  leaf  seems  always 
to  perish.  In  M,  tripetala,  on  the  contrary,  the  stipules  of  the 
upper  leaf  are  persistent  and  protect  the  bud.  The  stipules  of 
M,  glauca  are  covered  with  fine  adpresued  hairs.     Within  is  a 

Figs.  1,  2,  3,  4. 


Magnolia  conspicua,  slightly  enlarged. 

conduplicate  leaf  (figs.  3  and  4, 1) :  in  fig.  4  the  back  only  is  seen. 
The  stipules  are  about  a  third  longer  than  their  leaf.  They  are 
more  woolly  than  the  outer  ones.  The  next  pair  are  still  woollier, 
and  not  much  longer  than  their  leaf.  (See  also  Ecgel,  LinnsBa, 
1843,  p.  227.) 

Michelia  Champaca,  Linn. — The  stipules  are  linear,  connate 
along  both  edges,  and  adnate  to  the  petiole  for  more  than  half 
the  length  of  the  latter,  but  above  this  they  are  free  from  the 
petiole  for  more  than  half  their  own  length.  They  are  twisted 
in  bud  above  the  free  portion,  adnate  to  the  raised  line  all  round 
the  stem,  densely  covered  with  pale  brown  hairs,  kneed  below 
the  middle,  splitting  along  both  edges,  and  caducous. 

The  terminal  bud  is  enveloped  by  the  stipules,  and,  as  it  develops 
slowly  like  Ficus  elastica^  no  more  than  one  pair  of  stipules  is 
exposed  at  a  time. 

LIMW.  JOUBN. — BOTAWr,  TOL.  XXXHI.  Q 
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The  axillary  buds  are  protected  in  the  deep  groove  at  the  base 
of  the  petiole,  and  develop  while  the  petiole  ia  still  erect. 

The  leaf  develops  a  long  petiole  while  still  covered  by  the 
stipules,  and  is  folded  much  in  the  same  way  as  that  of  Magnolia 
glaitca, 

ClSTIlTEiB. 

I  have  already  given  several  illustrations  from  this  order. 

In  Ci9tU9  vaginatuB,  Ait.  (fig.  5),  the  petioles  are  more  sheathing 
tban  in  any  of  the  species  previously  noticed.  The  leaves  are 
opposite,  ovate,  acuminate,  3-nerved  in  the  lower  half,  petiolate, 
thinly  villous  but  densely  glandular-pubescent  and  viscid  on  both 
gnrfaces,  as  are  the  stems  ;  petioles  terete,  ridged  and  furrowed, 
sheathing  at  the  base;  sheaths  connate,  forming  a  cylinder 
enclosing  the  stem,  1-1*8  cm.  long. 

Fig.  5. 


Cistus  vaginatui,  nat.  sise. 

Of  Oy  axis ;  /,  portion  of  leaf ;  sh,  sbeath  formed  by  the  dilated  and  connate 

bases  of  the  petioles  ;  ab,  a6,  axillary  buds. 

The  terminal  bud  consists  of  several  successive  pairs  of  leaves, 
each  pair  protecting  all  the  younger  ones. 

The  oldest  two  leaves  before  expansion  are  rolled  round  one 
another,  and  have  one  edge  of  each  inside  one  of  the  other  of  the 
pair.  They  attain  a  length  of  4*5  cm.,  more  or  less  according  to 
their  vigour,  and  about  this  stage  leave  the  back  of  the  next 
younger  pair  uncovered  about  the  middle  of  the  same,  the  sheath 
protecting  the  base.  The  leading  bud  is,  therefore,  well  pro- 
tected till  the  leaves  attain  a  considerable  size.  The  gum  of  the 
glandular  hairs  and  the  silky  covering  of  the  young  leaves,  as  well 
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9^  the  intcrioT  of  the  sheath,  seem  intended  as  a  protection  as 
lAuch  against  dron^ht  and  heat  as  against  cold. 

The  lateral  buds  are  similar,  and  entirely  covered  by  the 
sheaths  till  tliey  attain  a  large  size. 

Tbemakdre^. 

Tlatytheea  gallioides,  Steetz,  is  curiously  like  a  Galium.^  The 
Ifeaves  are  verticillate  in  decussating  whorls  of  8-11,  linear,  or 
acicular,  revoluteat  the  margin,  sessile,  thinly  pubescent,  slightly 
scabrid,  articulate,  persistent. 

The  terminal  bud   consists   of    numerous   whorls    of   leaves 
graduated  in  size.      The  two  outer  have  openings  between  them 
but  the  third  whorl  is  conical  and  close,  the  leaves  fitting  to  one 
another  pretty  closely.     There  is,  however,  a  subulate  tuft  of 
Imirs  between  every  two  leaves. 

Axillary  buds  few  to  each  node,  generally  only  one  or  two  or 
none  ;  when  there  are  two,  one  is  a  flower-,  the  other  a  leaf-bud. 
They  arise  and  partly  elongate  while  still  within  the  leaves 
forming  the  terminal  bud.  The  bases  of  the  leaves  are  erect 
or  ascending  even  after  the  lamina  is  horizontal,  and  thev 
together  with  the  interpetiolar  tufts  of  hairs,  lend  additional 
protection.  The  first  whorl  generally  or  often  consists  of  eight 
leaves,  and  the  first  intemode  and  the  leaves  themselves  attain 
considerable  length  before  expansion. 

DipterocarpejE. 

Shorea  rohmta,  Gsertn. — The  ptipules  are  linear-oblong  in  bud, 
lengthening  with  the  growth  of  the  bud,  and  becoming  linear, 
falcate,  concave  over  the  bud,  enclosing  their  own  leaf;  the 
greater  part  of  the  younger  ones  is  furnished  with  an  elevated 
ridge  on  the  inner  face,  though  not  central,  covered  externally 
with  short  stellate  hairs,  caducous. 

The  terminal  bud  consists  of  small  conduplicate  leaves  completely 
covered  by  one  or  two  pairs  of  stipules ;  the  latter  are  inserted 
on  the  stem  and  partly  on  the  base  of  the  petiole,  so  that  they 
overlap  their  own  leaf. 

There  are  three  buds,  superposed.  The  middle  one  is  the  first 
to  develop,  and  is  already  well  advanced  while  still  protected  by 
the  stipules  of  the  terminal  bud.  A  few  of  the  lower  leaves  are 
reduced  to  their  stipules,  or,  if  the  leaf  is  present,  it  is  small, 
imperfect  and  caducous.     Two  pairs  of  stipules  are  necessary  to 
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completely  protect  it.  Later  on  a  smaU  bud  arises  above,  but 
close  to  the  base  of  the  middle  one,  and  another  below  the  latter 
arises  contemporaneously  with  the  uppermost.  Both  the  small 
buds  seem  to  elongate  during  the  following  spring. 

Maltace^. 

Pachira  aquaiica,  Aubl. — Leaves  alternate,  petiolate,  stipulate, 
digitate,  with  7-11  oblanceolate,  entire,  glabrous  leaflets  arranged 
in  a  complete  circle  round  the  apex  of  the  petiole ;  petiole  terete, 
suddenly  much  thickened  at  the  baae. 

Stipules  ovate,  acuminate,  inserted  upon  the  axis  and  partly 
lying  in  front  of  the  petiole  of  their  own  leaf,  erect,  membranous 
at  the  edges,  convolute  in  bud,  caducous  on  the  axillary,  persistent 
on  the  resting  terminal  buds,  but  falling  away  on  their  expansion. 

Terminal  bud  narrowly  conical,  sharply  pointed,  and  covered  by 
the  convolute  stipules.  The  leaves  themselves  are  in  the  form  of 
a  narrow  cone,  pointed  and  somewhat  compressed  or  flattened  on 
one  side.  The  leaflets  are  erect  and  conduplicate,  with  their 
edges  in  the  centre  of  the  cone,  but  as  they  unfold  they  become 
reflexed,  umbrella-fashion,  and  gradually  increase  in  size. 

Axillary  buds  represented  by  a  slightly  elevated  cushion  with  a 
darker  spot  in  the  centre ;  but  they  rarely,  if  ever,  develop  upon 
young  plants:  hence  perhaps  the  stipules  are  caducous,  being 
unnecessary,  as  is  the  case  with  StercuUa /cetida, 

Stebguliaceje. 

StercuUa  faetida,  Linn. — Leaves  alternate,  petiolate,  stipulate, 
digitate,  glandular  pubescent,  but  more  particularly  on  the 
nerves,  persistent;  leaflets  7-11,  oblong- lanceolate,  narrowed  to 
the  base,  sessile,  arranged  in  a  complete  circle  round  the  thickened 
apex  of  the  petiole,  with  which  they  are  articulated,  but  sessile. 
Petiole  long,  terete,  greatly  thickened  at  the  base,  where  it  is 
slightly  thickened  on  the  upper  surface. 

The  persisting  leaves  are  arranged  in  a  dense  tuft  at  the  apex 
of  the  stem. 

Stipules  ovate- subulate,  suddenly  acuminate,  inserted  on  the 
stem  close  to  the  thickened  base  of  the  petiole,  caducous  on  the 
axillary,  persistent  on  the  terminal  buds,  but  falling  away  on 
their  expansion. 

Terminal  bud  large,  consisting  of  a  dense,  conical,  imbricated 
mass  of  leaves  and  stipules  ;  the  latter  equal  the  leaves  in  length 
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at  this  stage,  and  are  practically  fully  developed.  The  whole 
lamina  of  the  leaf  is  folded  up  in  a  small  compact  mass  lying  in 
front  of  the  apex  of  the  petiole,  which  at  this  stage  constitutes 
the  greater  portion  of  the  leaf.  The  relatively  large  stipules 
afford  a  considerable  amount  of  protection,  leaving  only  their 
petioles  exposed,  but  the  younger  members  of  the  latter  are 
protected  by  the  older. 

Axillary  buds  seldom  developed.  A  plant  many  years  old,  and 
about  1  m.  52  cm.  high,  had  only  one  terminal  and  no  lateral 
buds.  This  would  doubtless  account  for  the  stipules  being 
caducous  all  along  the  stem  and  also  at  the  expansion  of  the 
terminal  bud,  there  being  nothing  requiring  protection  after 
that  stage  of  development. 

Heritiera  fnaerophylla^  Wall. — Leaves  alternate,  large,  very 
much  crowded  (as  a  rule)  near  the  extremity  of  the  shoots,  petio- 
late,  stipulate,  and  ovate-oblong  or  oblong,  coriaceous,  persistent, 
shining  and  thinly  scaly  on  the  upper  surface  and  silvery  beneath 
owing  to  a  dense  covering  of  peltate,  circular  scales  which  are 
dentate  at  the  margin ;  petioles  biconvex,  thickened  at  the  apex 
and  base,  articulate  with  the  stem,  densely  covered  with  pale  and 
deep  brown  scales. 

Stipules  1*2-3*5  cm.  long,  subulate,  much  acum'nate,  ovate  at 
the  base,  deeply  concave  on  the  inner  face,  densely  scaly  and 
caducous,  excepting  those  covering  the  resting-bud,  which  are 
often  more  persistent  than  the  leaves  themselves.  They  also 
become  hard  and  rigid. 

Terminal  bud  covered  by  two  pairs  of  stipules  belonging  to 
the  last  two  developed  leaves,  which  are  generally  smaller  than 
those  which  lose  their  stipules  in  sununer.  Inside  the  two 
pairs  mentioned  are  other  stipules,  which  are  longer  than  the 
leaves  to  which  they  belong  while  still  in  bud. 

The  axillary  buds  nestle  between  the  thickened  base  of  the 
petiole  and  the  axis.  Their  scales  are  densely  lepidote,  like  other 
parts  of  the  |)lant.  Comparatively  few  of  them  elongate  into 
shoots,  as  the  extreme  shortness  of  the  intemodes  and  the  great 
size  of  the  leaves  afford  no  space  for  their  development.  During 
periods  of  drought,  or  owing  to  other  circumstances,  the  tree 
sheds  the  whole  of  its  leaves,  and  at  such  times  dormant  axillary 
buds  are  encouraged  to  develop,  so  that  the  tree  slowly  becomes 
branched. 

All  the  branches  are  thick,  rigid,  and  of  slow  growth,  producing 
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only  a  tuft  of  leaTOs  annuallj   or  sometimoB  only  at 
periods. 

The  stipulee  tbat  pernst  and  cover  the  resting  termipfl 
bud  seem  to  dry  up,  partially  at  least,  for  they  are  more  persistent 
than  the  leaves  to  which  they  belong.  As  a  consequence,  a  series 
of  stipules  may  often  be  found  encircling  the  axis  below  the 
current  crop  or  series  of  leaves,  and  these  are  dry,  rigid,  and 
gradually  crumple  or  fall  away  in  pieces  till  the  old  shoots 
become  perfectly  naked.  The  axillary  buds  long  remain  of  » 
small  size,  and  the  scales  covering  them  become  hardened; 
hence,  perhaps,  the  stipules  in  that  case  can  be  dispensed  with. 

JPterogpermum  acerifolium,  Willd. — Leaves  alternate,  pefciolate, 
stipulate,  peltate,  slightly  and  irregularly  dentate,  about  10- 
nerved,  covered  on  both  surfaces  with  stellate  tomentum ;  petioles 
terete,  gradually  thickened  to  the  base,  densely  stellate-tomentose. 

Stipules  unequally  bipartite,  inserted  upon  the  stem  close  to 
the  edges  of  the  petiole,  with  subulate  segments  covered  with  a 
brown  stellate  tomentum,  caducous,  except  those  subtending  the 
unexpanded  leaves  of  the  terminal  bud. 

Terminal  bud  in  the  growing  stage  pushed  on  one  side  by  the 
thickened  base  of  the  youngest  unfolding  leaf,  and  appearing 
lateral..  It  consists  of  a  mass  of  young  leaves  and  stipules,  open 
at  the  top  owing  to  the  peculiar  vernation  of  the  leaves,  which 
are  strongly  involute  at  the  margins,  with  short  petioles.  Ihe 
outer  ones  are  directed  outwards  between  the  stipules,  so  that  the 
latter  do  not  afford  them  any  protection.  They  are,  however^ 
covered  with  a  denser  and  darker  brown  stellate  tomentum  than 
the  older  leaves,  and  which  affords  them  ample  protection.  The 
bti  pules  are  longer  than  the  younger  leaves  and  cover  them. 

Axillary  buds  small,  nestling  in  the  axils  of  the  stout  petioles 
and,  like  the  terminal  one,  densely  tomentose.  They  are  seldom 
developed,  so  that  the  tree  is  sparingly  brandied. 

Mermannia  alnifolia,  Linn. — Leaves  alternate,  distichous,  petio- 
late,  stipulate,  suborbicular,  dentate,  alternately  nerved,  plicate, 
rugose,  densely  downy  on  both  surfaces ;  petiole  biconvex,  not 
dilated  at  the  base,  about  l-25-JL'5  mm.  long,  downy. 

Stipules  f  oliaceouB,  inserted  upon  the  stem  close  to  the  edge  of 
the  petiole,  triangular  at  the  base,  with  a  distinct  midrib,  revolute 
at  the  margin  and  drawn  out  into  a  long  subulate  point,  dowijiy, 
persis^nt* 
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Terminal  bud,  in  the  growing  stage,  large,  consisting  o£ 
numerous  leaves  arranged  in  a  distichous  manner,  plicate  along 
the  Yeins  and  infolded  at  the  sides,  so  that  the  two  leaves  cover 
all  the  younger  members.  The  stipules  are  small  at  this  stage, 
and  only  cover  a  small  portion  between  two  leaves. 

Axillary  buds  arising  at  an  early  stage  of  growth  and  close  to 
the  growing  axis.  The  first  leaves  are  foliaceous,  though  small, 
and  are  protected  not  only  by  the  stipules  and  the  short  petioles 
but  also  by  the  lamina  of  the  leaf.  They  soon  reach  their  full 
development.  The  stipules  are  of  more  service  here  than  in  the 
ca^ie  of  the  terminal  bud.  This  probably  is  the  reason  why  the 
stipules  are  foliaceous  and  persistent  around  the  axillary  buds, 
whereas  they  are  caducous  in  the  case  of  Sterculia  foctida^ 
Faehira  aquatiea^  FteroBpermum  acerifolium,  and  Heritiera 
macrophiflla. 

TlLIACEJB. 

Winter-bud  of  Tilia  vulgaris,  Hayne.     (PL  13.  figs.  1-3.) 

The  pseudo-terminal  {F\.  12.  fig.  1)  and  lateral  buds  are  very 
similar.  They  are  generally  lop-sided  or  tumid  on  one  side 
owing  to  the  thickening  of  the  small  outer  scale,  particularly  along 
the  midrib.  The  true  apex  of  the  shoot  becomes  disarticulated 
and  falls  ofi*. 

The  scales  of  the  winter^bud  are  arranged  on  alternate  sides  of 
the  bud,  the  leaves  being  alternate  and  distichous.  The  outer  scale 
overlaps  the  second  at  the  base,  but  is  little  more  than  half  its  size, 
though  I  the  length  of  the  bud.  The  first  two  are  coriaceous, 
glabrous,  and  not  accompanied  by  a  leaf,  though  serially  con- 
tinuous with  those  of  the  previous  season ;  they  are  also  obtusely 
and  slightly  carinate. 

The  next  two  are  very  much  larger,  more  nearly  equal  in 
size,  roundly  cordate,  showing  an  inclination  to  become  petiolata 
owing  to  their  being  much  wider  than  their  insertion.  They  are 
glabrous,  as  long  as  the  bud,  rolled  round  three-tourtbs  of  it,  the 
outer  one  covering  the  same  extent  of  the  inner,  which  is  more 
membranous  except  at  the  tip.  They  are  accompanied  by  a 
small,  conduplicate,  silky  leaf. 

The  next  pair  are  broadly  elliptic,  unequal,  membranous, 
and  more  or  less  silky  on  both  surfaces.  The  larger  scale  or 
stipule  is  always  the  outer  of  the  pair.  The  second  leaf  is 
much  larger  than  the  first,  densely  silky,  with  unequal  halves, 
the  narrower  one  being  always  uppennost.    13m  edges  ef  the 
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leaf  are  always  directed  under  the  larger  stipule ;  and  it  will  be 
noted  that  the  direction  of  the  leaf  and  the  larger  of  each  pair  of 
stipules  are  altered  in  each  succeeding  set.  This  is  due  to  the 
alternate  and  distichous  arrangement  of  the  leaves. 

The  fourth  pair  are  oblong-elliptic,  covering  three-fourths  of 
the  bud  as  in  succeeding  cases,  and  more  silkj  than  the  previous 
pair  on  the  outer  face,  but  otherwise  similar.  The  leaf  is  as  long 
as  the  next  younger  pair  of  stipules,  and  lying  in  a  convex 
manner  over  them. 

The  fifth  pair  are  oblong,  and  the  outer  stipule  covers  less 
than  half  of  its  fellow.  The  sixth  pair  are  more  unequal  and 
Yerj  much  smaller.  The  seventh  pair  are  oblong-lanceolate 
and  very  small,  while  the  eighth  pair  are  still  smaller  and  very 
membranous. 

The  next  younger  leaf  in  each  case  lies  beneath  its  own  stipules, 
and  in  that  position  corresponds  to  the  opening  left  uncovered 
by  the  previous  and  older  pair.  None  of  the  pairs  of  stipules 
completely  surrounds  the  bud. 

When  the  buds  begin  to  open  the  leaves  turn  down,  and 
afterwards  rise  up  again. 

The  young  shoots  and  outer  stipules  are  often  a  rich  dark 
crimson,  the  next  few  pairs  often  a  bright  pink,  greenish  at  the 
base ;  the  following  ones  pale  green. 

Malpighiace^. 

Galphimia  Humboldtiana,  Bartl. — The  stipules  are  connate 
between  the  petioles,  forming  a  shallow,  closely  fitting  cup  around 
the  axis,  then  adnate  to  the  top  of  the  pedestal,  but  thence  free 
from  one  another  and  from  the  petiole ;  the  free  portions  are 
small,  ovate,  concave  on  the  inner  face  and  imbricate. 

Terminal  bud  consisting  of  decussating  pairs  of  leaves,  face  to 
face.  The  expanding  pair  of  leaves  are  concave,  erect  over  the 
bud,  but  slightly  apart.  Their  two  pairs  of  stipules  completely 
cover  all  the  rest  and  lie  in  close  contact,  or  are  even  slightly 
imbricate. 

Axillary  buds  covered  by  long  woolly  hairs,  and  also  by  the 
imbricate  stipules  of  the  fully  expanded  leaves. 

Ztgophtllbjb. 
Stipules  intrapetiolar,  connate. 

Ouaiacum  qfficinale^  Linn.  (figs.  6  &  7.)— Stem  very  hard,  of 
slow  growth,  and  forking  or  branching  dichotomously.    Leaves 
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opposite,  in  two  ranks,  not  decussate,  equally  pinnate,  with  two 
pairs  of  elliptic,  coriaceous,  glabrous  leaflets  thickened  at  their 
insertion ;  during  winter  most  of  them  fall  away  with  exception 
of  the  terminal  pair,  which  are  persistent,  and  very  few  pairs 
are  produced  on  each  year's  growth. 

Petiole  semiterete,  somewhat  dilated  and  thickened  at  the  base, 
distinctly  grooved  above,  articulate  with  the  stem. 

Stipules  intrapetiolar,  connate  into  a  rounded  piece  on  each 
side  of  the  stem  on  which  they  are  inserted,  covering  the  space 

Figs.  6  &  7. 


Guaiacum  officinale. 

6.  Terminal  shoot,  nat  size,    n,  node;    at'i  connate  stipules;  gi",  connate 

stipules  ooTering  the  terminal  hud. 

7.  Terminal  shoot  with  lamina  of  leaves  removed,  X  2.   si',  8t'\  stipules  as  in  6 ; 

b,  lateral  bud. 

between  the  petioles  but  quite  free  from  them,  persistent  even 
after  the  leaves  have  fallen,  and  only  gradually  getting  broken 
away  from  the  top  dovmwards.  In  the  '  Q-enera  Plantarum ' 
they  are  stated  to  be  caducous,  but  this  hardly  appears  to  be 
correct. 

Terminal  bud  completely  enclosed  by  the  stipules,  which 
resemble  two  valves,  as  in  many  of  the  Bubiace®.  The  terminal 
winter-bud  apparently  seldom  develops. 

Axillary  buds  mostly  ariaing  from  the  axils  of  the  last  developed 
and  persistent  pair  of  leaves,  and  in  the  resting  stage  are  covered 
by  the  stipules  of  the  same.  This  would  account  for  the  apparent 
dichotomous  branching  of  the  stem.    Those  buds  occurring  lower 
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down  the  branches  from  whence  the  leaves  have  fallen  are  very 
small  or  inconspicuous. 

Stipules  small,  subulate,  spiny. 

Parlieria  hy^rometrica,  Ruiz  et  Pav. — Leaves  opposite  and  di- 
stichous, not  decussate,  abruptly  pinnate,  petiolate,  stipulate,  silky 
or  pubescent  all  over,  except  on  the  upper  face  of  the  leaflets  ; 
sensitive  and  persistent ;  leaflets  linear-oblong,  alternate,  closing 
up  and  imbricate  face  to  face  when  irritated  or  when  circum- 
stances are  unfavourable.  Petiole  short,  subterete,  with  a  slender 
groove  on  the  upper  side,  scarcely  dilated  at  the  base,  recurv- 
ing near  the  base  when  irritated. 

Stipules  in  rather  widely  separated  pairs  between  every  two 
leaves,  small,  subulate,  pale  brown,  hairy,  spiny,  erect,  persistent. 

Terminal  bud  covered  by  the  two  erect  and  connivent  pairs 
of  stipules  belonging  to  each  succeeding  pair  of  leaves.  The 
older  pair  of  leaves  push  out  from  between  the  stipules,  and 
gradually  attain  a  considerable  size  before  their  leaflets  unfold ; 
they  are  densely  hairy  at  this  stage,  and  receive  considerable 
protection  thereby.  Axillary  buds  developing  tardily,  and  pro- 
tected by  the  stipules  of  the  leaves  to  which  they  belong,  and 
later  on  by  pale  brown,  hairy,  membranous  scales  which  appear 
to  be  stipules  belonging  to  imperfect,  and  some  to  perfect,  leaves 
on  the  axillary  axis. 

Gebaniaceje. 

In  my  previous  papers  1  described  the  stipules  (Joum.  Linn. 
Soc.  (Bot.)  XXX.  p.  475)  of  certain  species  of  Oxalis,  Others 
are  exstipulate.  In  O*  crenulata,  for  instance,  the  leaflets  are 
narrowed  to  the  base  and  sessile  upon  a  short  sheath,  and  downy 
on  the  under  surface. 

Sheath  triangular,  open,  semiamplexicaul,  ciliate,  erect,  and 
adpressed  to  the  axis,  downy. 

Terminal  bud  partly  or  wholly  protected  (according  to  its 
stage  of  growth)  by  the  erect  sheaths  of  the  two  most  recently 
developed  leaves.  The  leaflets  are  conduplicate  and  erect  in  bud, 
thus  exposing  the  downy  under  surface  only  till  they  expaud. 

Axillary  buds  are  not  often  elongated,  but  they  are  in  all 
cases  completely  covered  by  the  adpressed  sheaths  of  the  leaves 
till  they  attain  some  size.  Sometimes  one  or  two  of  the  primary 
leaves  are  reduced  to  linear  or  subulate  organs,  and  when  con- 
fliied  to  the  base  of  the  axillary  shoots  bear  a  superficial 
resemblaaoe  to  stipules. 
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Olkacrje. 
Ash  {Frasinus  excelsior,  Linn.)* — The  buds  of  the  Ash  are 
olive-green,  so  dark  as  to  be  almost  black.  The  stems  are  much 
paler.  The  lateral  buds  are  almost  completely  covered  hj  the 
two  outer  scales.  The  scales  of  the  terminal  bud  are  often 
more  or  less  bent.  The  scales  are  leaf-stalks,  and  generally 
show  more  or  less  rudimentary  leaflets  at  the  tip.  The  outer 
scales  are  thick  and  rather  furry  on  the  inner  side.  The  second 
pair  are  furry  on  the  outer  side,  and  especially  on  the  edges. 
The  third  pair  still  more  so. 

FigB.  8, 9, 10. 


Ash  buds,  nat.  size. 

The  outer  scales  are  not  dead,  like  those  of  so  many  trees,  but 
increase  more  or  less  in  size.  The  dark  colour  is  due  to  a 
layer  of  black,  more  or  less  angular  bodies,  which  are  flattened 
hairs,  containing  a  dark  resinous  secretion,  and  do  not  increase 
in  size  or  number.  As  the  scale  grows  they  are  therefore 
carried  further  and  further  apart,  and  occupying  a  smaller 
relative  portion  of  the  surface,  the  general  colour  becomes 
lighter  and  greener. 

Saphtdace^. 
jEscuIus  Hippoeasfanum,  Linn.  (Horse  Chestnut). — The  bud  is 
protected  by  8  or  10  scales.  The  outer  ones  are  dark  brown  and 
short ;  they  are  serially  continuous  with  the  leaves  of  the  pre- 
ceding year.  Those  following  become  gradually  longer  and  paler 
— often  pinkish  towards  the  end.  The  inner  ones  have  a  delicate 
fringe  along  their  edges.    The  outside  of  the  bud  is  rery  sticky. 
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The  scales  are  followed  hj  normal  leaves.  Each  segment  of 
the  leaf  is  conduplicate,  and  the  midribs  of  the  first,  as  well  as 
the  petiole  and  the  intemodes,  are  further  protected  by  a  thick 
felt,  which  is  sometimes  of  a  rich  orange  colour.  This  becomes 
less  developed  on  the  inner  leaves,  where  it  would  not  be  so 
much  wanted. 

ACBBOTB^. 

Acer  platanoides^  Linn.  (Norway  Maple). — ^The  scales  covering 
the  bud  (fig.  11)  are,  like  the  leaves,  opposite  and  decussate.  They 
represent  the  bases  of  leaves.  The  outer  ones  have  a  black  tip 
which  is  sometimes  trifid  at  the  tip  (fig.  11),  representing  the  leaf. 

Fig.  11. 


Ai^  platanaides,  X  2. 

sometimes  expanded  into  a  small  leaf.  There  are  from  four  to 
six  pairs  gradually  increasing  in  length,  and  in  many  cases 
(PL  13.  figs.  2,  8, 4)  becoming  pink.  The  upper  pair  show  minute 
points  at  the  tip — the  rudi  ments  of  a  leaf.  They  arch  very  prettily 
over  the  true  leaves,  showing  a  marked  contrast  both  in  form  and 
colour.  The  leaves  are  green,  and  the  petiole  is  narrow  and 
round.  The  buds  are  not  only  protected  by  closely-fitting  scales, 
but  also  by  being  somewhat  sticky. 

The  outer  scales  are  not  dead,  but  increase  in  length,  often 
considerably  (PI.  13.  figs.  2,  3),  and  arch  over  the  young  leaves. 
Some  trees  have  a  tendency  to  develop  small  leaves  at  the  tips 
(PI.  13.  fig.  4). 

Sabiacejb. 

The  SabiacesB  are  exstipulate.    In  Meliosma  pungent^  Wall., 
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the  petiole  is  short,  conrex  on  the  upper  surface,  suddenly 
thickened  and  subterete  at  the  base,  and  covered  by  a  dense 
pubescence.     The  buds  are  densely  tomentose. 

Leguminosjs. 
Bobinia  viscosa^  Vent. — The  stipules  (6g.  12)  of  this  species 

Figs.  12  &  13. 


12.  Robinia  viscasa,  nut.  size,    s,  s,  spiny  stipules  sketched  in  winter  (Jan.  25, 

1897) ;  ac^  scar  of  fallen  leaf ;  ^,  gland  above  the  bud. 

13.  Robinia  Pseudacacia^  var.   Decaisneana,  nat  size.      «,  8,  spiny  stipules 

sketched  in  winter  (March  13,  1897)  ;  sc,  scar  of  fallen  leaf ;  ^,  gland 
above  the  bud. 

are  subulate  and  at  first  soft,  but  ultimately  they  become  much 
dilated  at  the  base,  compressed  laterally,  woody  and  spiny. 
Those  on  vigorous  shoots  only  attain  this  development,  so  that 
adult  trees  are  furnished  with  them  only  on  those  shoots  that 
made  vigorous  growth  the  previous  season,  especially  on  the 
lower  part  of  the  tree.  They  are  inserted  right  and  left,  just  a 
little  above  the  scar  of  the  fallen  leaf,  with  the  lateral  bud 
exactly  between  them.  They  vary  greatly  in  size,  being  smaller 
towards  the  base  and  apex  of  the  shoot  bearing  them.  The 
larger  ones  are  more  or  less  directed  downwards  or  deflexed, 
while  the  smaller  ones  are  more  or  less  horizontal.  Their  func- 
tion seems  to  be  for  the  protection  of  the  tree,  or  its  leaves  and 
branches  in  general,  against  browsing  animals.  A  gland  is 
situated  just  above  the  small,  inconspicuous,  lateral  bud. 

R,  Pseudacaciay  Linn.,  var.  Decaisneana,  Carr. — The  typical 
JS.  Fseudacacia  has  stipules  resembling  those  of  B,  viscosa  both 
in  size  and  distribution ;  but  the  var.  Decaisneana  is  a  much  more 
spiny  tree.  A  very  large  proportion  of  the  shoots,  whether  small 
or  large,  are  furnished  with  broadly  subulate,  spiny  stipules 
(fig.  13).      The  illustration  shows  the  small  bud  between  the 
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stipules,  just  commencing  to  burst  in  spring.  A  gland  is  here 
again  situated  just  above  the  bud.  The  stipules  are  generally 
horizontal  towards  the  apex  of  the  shoots. 

Acacia  Hindsii,  Benth. — The  leaves  are  abruptly  bipiunate,  of 

Fig«.  14,  15, 1ft. 


ij" 


'''  "- 


14.  Apex  of  young  shoot,  X  2.    a,  axis;  h,  bud  ;  /,  leaf;  a/,  stipule,  side  view. 

15.  Stipules  fully  developed,  back  view,  nat.  size,    a,  a,  axis ;  st,  st,  stipules. 

16.  The  rATorse  of  15,  showing  the  axis  a^  a;  p,  petiole  of  old  leaf,  gradually 

falling  away. 

large  size,  with  numerous  pairs  of  pinn»  and  very  numerous, 
small,  linear-oblong,  obtuse,  slightly  falcate  leaflet.-*,  glabrous, 
persistent.  Petiole  subterete,  grooved  above,  dilated  and  thickened 
at  the  base,  articulate  with  a  pedestal  or  elevation  of  the  stem. 

The  stipules  in  their  early  stages  are  very  small,  fleshy,  sub- 
ulate and  pointed,  attaining  a  great  size,  spinescent,  glabrous, 
green  in  the  early  stages,  ultimately  brown,  persisting  long  after 
the  leaves  have  fallen,  and  attached  to  the  pedestal  below  the 
articulation  of  the  petiole.  While  still  in  bud  they  lie  in  the 
concave  space  between  two  leaves.  As  the  leaves  fall  away,  a 
portion  of  the  petiole  decays  more  slowly.  In  the  meantime  the 
stipules  enlarge,  becoming  spiny,  divergent,  brown,  strongly 
ridged  laterally,  and  20-2-8  cm.  long.  The  pedestal  below  the 
articulation  also  enlarges,  till  it  is  12-18  mm.  long,  becoming 
large,  woody,  and  brown. 

The    stipules    are    of    small    size    in    bud,   and    apparently 
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functionless.     As  they  get  old  they  keep  growing  and  hardening 
till  they  serve  to  protect  the  plant  from  browsing  animals. 

In  the  Peas  and  Vetches  the  stipules  vary  greatly  in  size 
and  shape.  Some  (figs.  17  &  18)  are  large  and  broad,  some  long 
and  narrow,  these  again  being  in  some  cases  (fig.  19)  sagittate, 
in  others  (fig.  20)  half-sagittate. 

Lathyrus  maritimuSy  Bigel.,  belongs  to  the  first  category.  The 
stipules  (figs.  17  &  18J  are  large,  foliaceous,  and  develop  early. 

Figs.  17,  18,  19,  20. 


17. 


Lathyrus  maritimiis. 


18. 


All  H  nat  size. 


20. 
X.  yrandiflorus. 


19. 
L.  prateruis. 


In  L.  grandiflorus,  Sibth.  A  Sm.  (fig.  20),  they  are  half-sagittate, 
narrow  and  pointed.  The  upper  and  lower  limbs  moreover  do  not 
lie  in  the  same  plane,  but  are  somewhat  twisted  relatively  to  one 
another. 

In  other  species,  as  for  instance  in  Z.|7ra^fn«?«,  they  are  sagittate. 

Now  if  we  open  the  bud  of  X.  maritimus,  we  find  that  the 
young  leaves  and  stipules  occupy  most  of  the  space  between 
the  outer  stipules,  which  cover  and  protect  both  the  leaves  and 
stipules  of  all  the  younger  ones  as  well  as  the  inflorescences  and 
their  own  leaf  in  its  earlier  stages.  They  are  sessile,  cordate, 
unequally-sagittate,  and  glabrous  like  the  rest  of  the  plant,  with 
numerous  strong  nerves  radiating  from  the  point  of  their  inser- 
tion on  the  axis.  The  smaller  auricle  is  generally  ovate  or 
triangular  and  entire  ;  the  larger  one  has  three  or  four  cusps  or 
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teeth.  The  stipules  form  a  very  efficient  protection  to  the  leayes 
till  they  attain  considerable  size. 

In  Lathyru*  latifoliuSyljinn.,  the  upper  limb  of  the  stipule  al^o 
protects  the  younger  leaves,  which,  however,  have  only  one  pair  of 
leaflets,  and  do  not  therefore  occupy  so  much  room.  The  stalk, 
however,  being  very  wide  is  not  covered  by  the  sheathing-stipule. 
Consequently,  if  the  upper  one  had  a  lower  limb  on  the  outer 
side,  it  would  be  exposed.  The  single  limb,  which  is  on  the  inner 
side,  lies  snugly  ensconced  between  the  stem  and  the  older  leaf. 
It  is  not  therefore  in  the  same  plane  as  the  upper  limb.  More- 
over, the  function  of  the  stipule  being  to  protect  the  young  bud, 
it  develops  early,  and  where  it  is  full-grown  the  lower  limb 
(fig.  24)  is  equal  in  length  to  the  intemode  below.  Subsequently, 
however,  the  intemode  becomes  much  longer,  while  the  stipule 
remains  as  before.  But  though  the  stipule  may  be  correctly 
described  as  half-sagittate,  it  shows  a  minute  tooth  where  the 
other  barb  would  have  been,  indicating  that  it  is  descended  from 
ancestors  which  had  a  barb  on  each  side. 

In L.  pratensis^Ijmn.jthe  stipules  (figs.  19,  21, 22)  are  sagittate. 
PigB.  21,  22.  23,  24. 


21.  22.  23.  24. 

Lathyrus  pratensU,  Lathyrua  latifolim. 
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Here,  however,  the  petiole  is  round,  the  wings  lie  one  on  each 
side  of  it  (fi^s.  21  A  22),  and  are  fully  covered  bj  the  stipule 
of  the  preceding  leaf. 

Thus,  then,  the  difference  between  the  sagittate  and  semi- 
sagittate  stipules  appears  to  depend  on  the  form  of  the  stem  and 
the  arrangement  of  the  bud.  Where  the  stem  is  winged,  the 
outer  barb  of  the  stipule  would  be  exposed.  In  such  cases  the 
stipule  is  semisagittate. 

In  the  G-arden  Pea  {Fisum  sativum,  Linn.)  the  stipules  are  not 
only  large  in  bud,  and  in  arrangement  resemble  those  of  X.  marin 
iimu9,  but  they  continue  to  grow,  and  appear  to  act  as  a  pair  of 
leaflets. 

Zathyrus  NisBolia^  Linn. — The  first  and  second  leaf  (see  *  Seed- 
lings,' vol.  i.  fig.  284)  are  subulate,  acute,  and  scale-like,  with 
Bmall  and  tooth-like  or  inconspicuous  stipules.  The  third  and 
all  succeeding  leaves  are  simple,  entire,  linear,  slightly  decurrent 
upon  the  stem,  and  have  a  strong  midrib  with  more  slender 
parallel  lateral  ones.  They  are  alternate  and  distichous,  that  is 
on  the  il  plan  of  arrangement,  acuminate,  and  slightly  narrowed 
to  the  base. 

The  third  and  all  succeeding  stipules  are  subulate,  acute, 
slender,  $:radually  becoming  shorter  towards  the  apex  of  the 
stem,  and  inserted  on  the  edge  of  the  decurrent  leaf,  where 
it  18  narrowed,  and  below  the  articulation  with  the  stem.  They 
appear  to  be  functionless  owing  to  their  minule  size. 

The  terminal  bud  is  enclosed  in  successive,  convolute  leaves, 
which  appear  to  be  winged  petioles  without  leaflets  or  tendril. 
They  vary  from  8  in.  to  6  in.  in  length,  and  attain  a  considerable 
size  before  they  unroll,  after  which  they  continue  to  be  more 
or  less  concave,  becoming  slightly  twisted.  The  axiUary  buds 
are  sheltered  in  their  axils.  The  terminal  bud  is  amply  protected 
by  them.  The  plant  forms  a  spreading  tuft  like  a  species  of  grass 
with  coarse  leaves. 

Laihyrus  Jphaca,  Linn. — ^The  first  and  second  leaves  (see  *  Seed- 
lings,' vol.  i.  fig.  285)  are  scale-like,  and  trifid,  with  three  subulate 
points  corresponding  to  leaf  and  stipules.  The  third  and  fourth 
leaves  are  compound,  with  one  pair  of  leaflets  and  obliquely  ovate 
stipules  of  considerable  size,  and  having  a  tendril  represented  by 
a  small  subulate  point. 

The  fifth  and  succeeding  leaves  are  reduced  to  a  subulate 
point,  and  a  pair  of  triangular,  f oliaceous  stipules.    The  subulate 
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point  develops  into  a  simple  tendril  on  the  middle  and  upper 
portions  of  the  stem.  The  tendrils  represent  the  leaves,  and  are 
alternate  and  distichous ;  that  is,  on  the  i  plan  of  arrangement. 

The  stipules  are  arranged  in  two  ranks,  inserted  on  the 
stem  at  right  angles  to  the  tendrils.  They  increase  in  size 
as  the  plant  gains  in  vigour,  and  become  obliquely  triangular- 
hastate,  but  continue  flat  in  bud  and  afterwards.  The  venation 
consists  of  numerous,  parallel  nerves,  radiating  from  the  point  of 
insertion  on  the  Bt«m,  the  midrib  being  slightly  the  strongest. 

Succeeding  pairs  of  stipules  overlap  and  protect  all  the  younger 
members  of  the  terminal  and  axillary  leaf-  and  flower-buds,  and 
tendrils.  All  lateral  buds  come  in  the  axils  of  the  tendrils.  The 
stipules,  therefore,  perform  the  double  function  of  leaves  and 
the  work  of  protection. 

"ROSACEM. 

Pt/rus  Aria,  Linn. — The  scales  of  the  winter-bud  (PI.  13.  fig.  5, 
and  figs.  25-35)  of  the  White  Beam-tree  consist  of  the  base  of  the 
leaf,  that  is  the  petiole  in  combination  with  the  stipules.  At  the 
base  of  the  winter-bud  the  persistent  base  of  one  or  two  leaves  that 
fell  in  autumn  may  be  found  sheltering,  it  may  be,  axillary  buds. 
The  first  scale  (fig.  26)  is  semicircular  and  slightly  erose  at 
the  apex,  but  otherwise  entire.  The  second  (fig.  27)  is  several 
times  as  large,  and  obtusely  carina te.  The  third  scale  (fig.  28) 
shows  three  ribs  or  nerves,  and  is  about  as  long  as  the  bud  before 
growth  is  resumed  in  spring.  The  fourth  is  similar.  The  fifth 
scale  (fig.  29)  of  a  good-sized  terminal  bud  (from  which  the 
sketches  were  made)  was  3-ribbed,  more  membranous,  greenish 
and  trifid  at  the  apex,  thus  disclosing  the  true  nature  of  the 
scales,  namely,  a  combination  of  the  base  of  the  petiole  and  the 
stipules.  All  the  scales  are  rather  firmly  glued  together  by 
means  of  a  viscid  gum  secreted  from  a  cluster  of  orange-coloured 
glands  situated  close  to  the  base  on  the  inuer  face.  The  sixth 
is  similar. 

The  seventh  scale  (fig.  30)  is  still  more  membranous,  more 
faintly  3-nerved,  enclosing  a  large  portion  of  the  bud,  very  un- 
equally trifid,  and  enclosing  |  of  the  bud.  The  eighth  is  tri- 
dentate,  and  shows  a  transition  towards  the  true  nature  of  its 
component  parts. 

The  ninth  scale  (fig.  31)  is  oblong,  much  narrower,  and  trifid. 
The  middle  tooth  is  subulate-terete,  subfleshy  and  red,  being 
more  like  a  petiole  than  in  any  previous  scale.  The  three  nerves 
are  now  closer  together  and  directed  into  the  petiole.     The  side 
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lobes  OP  stipules  are  pounded.      The  fifth  to  the  ninth  scale 
indosiye  are  more  or  less  woollj  on  the  inner  face. 

Figs.  26-35. 


S8  Z^ 

Pyrus  Aria. 

25.  Winter-bud :  p,  p,  persistent  base  of  fallen  petioles ;  a.b,  axillary  bud ; 

88,  second  scale. 

26.  First  scale.  27.  Second  scale.  28.  Third  scale. 
29.  Fifth  scale :  showing  stipules,  st,  at^  and  petiole  p. 

dO.  Serenth  scale :  st,  at,  stipules ;  p,  petiole. 

31.  Ninth  scale:  si,  at,  stipules;  p,  petiole. 

32.  /,  first  leaf;  st,  st,  its  stipules.  33.  /,  second  leaf;  at,  at,  its  stipules. 
34.  /,  third  leaf ;  at,  at,  its  stipules.         35.  /,  fourth  leaf  ;  at,  at,  its  stipules. 

At  the  tenth  node  a  true  leaf  occurs  (fig.  32).  It  is  oblong- 
obovate,  plicate,  with  ascending  nerves,  serrate,  woolly,  and 
slightly  shorter  than  its  oblong  or  spathulate  membranous 
stipules,  which  show  one  or  two  nerves. 

b2 
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The  leaf  (fig.  83)  at  the  eleventh  node  is  lanceolate,  and  slightlj- 
longer  than  its  linear,  1-nerved  atipulee.  The  tliird  leaf  (fig.  84) 
at  the  twelfth  node  is  shorter  and  narrower,  as  are  its  stipules. 
The  fourth  leaf  (fig.  85)  at  the  thirteenth  node  is  smaller,  and 
shows  a  slight  variation  in  being  wider  at  the  middle.  The  fifth, 
sixth,  and  seventh  leaves,  with  their  stipules,  are  gradually 
smaller,  but  otherwise  similar. 

The  actual  number  of  scales  in  the  buds  of  the  White 
Beam-tree  varies  a  good  deal,  being  fewer  in  the  small  buds  as 
well  as  in  the  large  ones  containing  an  inflorescence.  The  outer 
scales  are  coriaceous,  the  inner  ones  membranoas.  The  bud 
sketched  was  cut  towards  the  end  of  April,  when  the  inner  scales 
had  commenced  to  push  out  at  the  apex. 

The  leaves  are  covered,  especiallj  on  the  underside,  with 
white  felt.  "Whatever  may  be  the  position  of  the  branchlet  they 
stand  quite  upright,  with  the  undersides  outwards  (H.  13.  fig.  5), 
BO  that  they  form  a  succession  of  intensely  white  pillars. 

Cerasut  lusitanica,  Loisel.  (Portugal  Laurel). — The  outer  scales 
are  a  deep  crimson,  the  upper  and  inner  ones  rather  paler. 
They  have  three  more  or  less  well-marked  teeth  at  the  apex. 
There  seem  to  be  generally  five  or  six  such  scales.  Then  comes 
one  with  leaf  and  stipules  about  twice  as  long  as  the  base.  In 
the  next  few  the  stipules  are  longer  than  the  leaf. 

Totentilla  frutieosa,  Linn. — The  stipules  are  adnate  to  the  edges 
of  the  pedestal,  then  quite  free  from  the  petiole,  but  connate 
along  both  edges,  but  to  a  far  greater  extent  at  the  edges  next 
the  petiole,  with  two  triangular  free  tips.  They  thus  form  an 
ocrea,  much  resembling  that  of  Polygonum  (see  Tyler,  'The 
Nature  and  Origin  of  Stipules,'  1897,  p.  44).  Two  strong  nerves 
arise  at  the  base  of  the  petiole,  one  on  eich  side,  and  pass  into 
the  free  tips ;  they  evidently  represent  the  midribs  of  the  two 
stipules.  They  are  practically  intrapetiolar  above  the  articula- 
tion of  the  petiole ;  on  the  anterior  edges  they  are  only  connate 
for  half  or  less  than  half  their  length.  They  are  so  crowded  on 
the  short  shoots  as  to  completely  cover  the  axis. 

Capbifoliacea. 

Viburnum   Opulus,  Linn. — The  winter-buds  of  the  Guelder 

Bose,  both  terminal  and  lateral  (PI.  13.  fig.  1),  are  oblong-oval, 

varying  considerably  in  size  according  to  their  situation  on  the 

shoots  and  the  strength  of  the  latter.     Each  bad  is  covered  with 
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two  pairs  of  scales,  which  are  modified  petioles  bearing  just  a 
trace  of  an  undeveloped  lamina  at  the  apex. 

The  outer  pair  of  scales  are  the  most  modified,  cohere  by 
their  edges,  are  inserted  right  and  left  of  the  axis,  and  like^ 
wise  of  the  leaf  in  whose  axils  ther  occur.  They  are  brownish- 
red,  glabrous,  shining,  and  for  a  time  increase  in  size  with  the 
swelling  of  the  buds  in  spring.  Finally,  they  burst  antero- 
posteriorly  along  the  line  of  union  f  or  |  to  |  of  their  length,  the 
greatest  amount  of  fission  occurring,  as  a  rule,  along  the  posterior 
face,  allowing  the  deyeloping  axis  with  its  leaves  to  make  its 
exit  at  the  apex.  Each  of  these  scales  is  keeled,  the  keel  cor- 
responding to  the  midrib.  Three  or  five  veins  may  be  seen  on 
the  inner  face,  corresponding  to  the  principal  vascular  bundles 
running  through  the  petiole  into  the  lobes  of  the  lamina*  Three 
of  them  generally  terminate  in  gland-like  tips. 

The  second  pair  of  scales  are  more  membranous,  pale  green, 
five-nerved,  reticulate,  cohering  in  a  tube,  which  bursts  from 
the  apex  downwards  for  ^  to  ||  their  length,  or  more  when 
growth  is  resumed  in  spring.  They  double  their  length  during 
and  after  the  expansion  of  the  buds,  and  are  therefore  more 
intermediate  in  character  between  the  most  modified  pair  of 
scales  and  the  true  leaves.  The  three  principal  veins  terminate 
in  gland-like  teeth,  thus,  possibly,  indicating  the  presence  of  the 
lamina  in  an  undeveloped  state.  When  fully  developed,  they 
are  seen  to  be  spathulate  by  a  dilatation  of  the  upper  half. 

If  the  terminal  bud  is  examined,  it  will  be  seen  that  the  scales 
are  opposite,  decussate,  and  serially  continuous  with  the  upper- 
most pair  of  leaves  that  fell  in  the  previous  autumn.  The  young 
leaves  in  spring  are  serially  continuous  with  both  the  two  pairs 
of  scales  and  the  leaves  of  the  previous  season.  Unless  the 
terminal  bud  ends  in  an  inflorescence,  the  shoots  of  successive 
years  are  interrupted  only  by  two  pairs  of  scales.  Strong  shoots, 
as  a  rule,  terminate  in  an  inflorescence,  and  the  apex  dies,  so  that 
growth  is  resumed  by  the  lateral  buds. 

In  the  flowering  buds  the  second  pair  are  larger,  vase-shaped, 
and  also  more  deeply  divided,  especially  on  one  side.  Those 
which  bear  leaves  only  are  flattened  at  right  angles  to  the  stem. 

Ftbumum  Lantana,  Linn. — In  F.  Lantana  (figs.  86  &  37),  on 
the  contrary,  the  leaves  are  all  normal.  The  outer  ones  protect 
the  inner,  but  they  all  develop  and  suffer  very  little  from  the  cold. 
They  are  protected  by  a  thick  coat  of  stellate  hairs,  which  cross 
and  intercross,  thus  forming  a  sort  of  grey  felt.    As  the  young 
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leayes  increase  in  size  these  hairs  do  not  appear  to  increase  in 
nmnher,  and  they  are  consequently  carried  further  from  one 
another.  Eig.  37  is  taken  from  such  a  leaf  which  had  attained 
a  length  of  rather  more  than  an  inch,  x  75. 

PigB.  36,  37. 


Vibumum  Lantana,  X  2.  Part  of  leaf  of  V.  Lantana,  X  75. 

Samhueui  nigra^  Linn.  (Elder). — In  the  Elder  the  scales  pro- 
tecting the  bud  are  petioles.  Ext^mallj  are  a  pair  of  very  small 
brown  scales ;  then  a  larger  pair  at  right  angles,  then  a  pair  much 
more  elongated,  greenish,  and  with  more  or  less  developed  leaves. 
In  this  respect  they  differ  very  much  :  sometimes  there  are  three 
small  points  at  the  summit,  sometimes  a  well-formed  leaf,  and 
every  gradation  between  the  two  occurs.  The  two  opposite 
leaves  often  differ  considerably,  and  when  one  of  the  two  has  its 
back  to  the  main  stem  it  is  often  much  smaller  than  the  outer 

one. 

Stylidiejb. 

Iq  Stylidium  frutieoium,  £.  Br.,  the  terminal  bud  consists  of 

numerous  erect  or  slightly  incurved  imbricate  leaves,  the  older 

protecting  the  younger* 
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The  axillary  buds  are  nearly  all  very  minute,  covered  by  the 
erect  base  of  the  leaf  in  whose  axil  they  occur,  and  sheltered  at 
the  sides  by  the  decurrent  bases  of  two  others,  but  they  very 
seldom  develop  into  branches.  Where  they  do  develop  it  seems  to 
be  always  where  the  branching  peduncles  arise,  or  close  to  and 
touching  them.  Here  they  are  protected  by  the  erect  or  ascend- 
ing and  younger  leaves  near  the  tops  of  the  shoots,  till  they  have 
formed  a  number  of  leaves  of  thdr  own,  the  older  protecting  the 
younger. 

Mtbsine^. 

In  Lahisia  alata,  N.  E.  Br.,  the  terminal  bud  is  surrounded  by 
the  long  sheaths  of  the  younger  or  more  recently  expanded  leaves 
The  sheath  of  the  last  developed  leaf  is  completely  rolled  round 
it ;  and  the  edges  are  involute. 

The  axillary  buds  rarely  develop,  so  that  the  stems  are  usually 
simple. 

In  Z.  malouiana.  Linden  &  Eod.,  the  axillary  buds  usually 
remain  small,  and  in  that  stage  are  sheltered  by  the  short  sheath  ; 
but  they  are  more  frequently  elongate  than  in  the  case  of  L.  alata. 
One  or  two  of  the  primary  leaves  are  reduced  to  the  condition  of 
deeply  concave  bracts. 

Drosebacejb. 

Drotera  rotundifolia,  Linn. — Stipules  scarious,  linear- subulate, 
acuminate,  colourless,  adnate  to  the  petiole  for  a  short  way 
above  the  base.  On  the  smaller  leaves  of  young  plants  there  are 
one  or  two  pairs  of  stipules  superposed  on  the  edi^e  of  the 
petiole.  As  the  plant  increases  in  size  the  upper  pair  of  stipules 
or  fringes  dt crease  in  size,  while  the  lower  pair  are  connected  by 
a  transverse  or  iutrapetiolar  line  of  three,  four,  or  more,  making 
five,  six,  or  more  independently  of  the  slender  and  decreasing 
upper  ones. 

The  terminal  bud  is  covered  by  numerous  stipules  from  the 
more  recently  developed  leaves,  forming  a  loose  fringe  over  it. 
The  leaves  are  circinate  in  bud. 

The  axillary  buds  are  seldom  developed,  but  when  present  are 
covered  and  protected  by  the  dilated  and  imbricate  bases  of  the 
petioles. 

Drosera  tpathulata,  Labill. — Leaves  radical,  densely  rosulate 
and  imbricate,  sessile,  stipulate,  spathulate,  gradually  narrowed 
to  the  base,  ftirnished  with  glandular  tentacles  on  the  upper 
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half  of  the  upper  surface,  glabrous  downwards,  but  ciliate  and 
pilose  beneath,  slightly  dilated  again  at  the  very  base,  with  narrow 
membranous  margins  there. 

Stipules  scarious,  colourless,  intrapetiolar,  and  inserted  a  little 
above  the  base,  tripartite  as  a  rule,  with  the  two  lateral  segments 
linear  subulate,  and  decurrent  upon  the  edge  of  the  petiole, 
forming  the  membranous  margin,  while  the  middle  segment  is 
broadly  subulate  and  more  or  less  fringed  at  the  apex. 

Terminal  bud  sheltered  by  the  stipules,  which  project  towards 
the  axis,  while  by  a  slight  bending  of  the  base  of  the  petiole  they 
are  nearly  at  right  angles  to  the  lamioa. 

Axillary  buds  rarely  develop,  so  that  the  crown  or  rosette  is 
solitary  even  after  many  years.  Should  a  bud  arise  it  would  be 
more  than  protected  by  the  imbricate  leaves  and  their  stipules. 

In  Drosera  hinata^  Labill.  (syn.  2).  dichotoma),  the  leaves  are 
radical,  with  long  petioles,  stipulate,  with  the  lamina  forked  or 
seemingly  dichotomous,  covered  on  the  upper  surface  with  ten- 
tacles of  various  lengths,  and  tipped  with  a  red  gland ;  petiole 
long,  slightly  flattened,  biconvex,  glabrous,  not  dilated  at  the  base. 

The  stipules  are  inserted  at  the  very  base  of  the  petiole  aud 
seemingly  upon  the  axis  in  all  cases ;  the  interpetiolar  ones  are 
subulate,  sometimes  ovate,  and  glandular  serrate;  the  intra- 
petiolar portion  is  short  and  more  or  less  deeply  incised ;  all  are 
persistent.  The  terminal  or  axial  buds  are  small  and  covered 
by  the  intrapetiolar  portion  of  the  stipules.  The  axillary  bud^i 
are  not  developed  till  the  plants  attain  some  size  at  least. 

In  Pinguicula  eaudata,  Schlecht.,  the  central  or  terminal  bud  is 
covered  by  one,  or  at  most  by  two  leaves.  The  latter  are  erect 
at  this  stage,  rolled  round  the  younger  members  aud  involute 
at  the  margin.  A  leaf  in  the  process  of  expansion  leaves  a  small 
portion  of  the  next  younger  one  exposed ;  but  the  latter  com- 
pletely surrounds  all  the  rest,  while  its  onn  margins  are  also 
involute. 

Axillary  buds  develop  during  the  course  of  the  season,  but 
remain  hidden  amongst  and  covered  by  the  leaves.  When  the 
latter  die  down  the  buds  are  in  the  form  of  small  bulbs  consisting 
of  imbricated  leaves,  and  which  become  detached  as  offsets. 

Cactea. 
The  Cacte»  are  exstipulate.     In  Pereskia,  which,  however,  is 
an  abnormal  representative  of  the  Order,  the  petiole  is  semi- 
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terete,  but  sliglitlj  dilated  at  the  base,  and  channelled  on  the 
upper  surface.  The  terminal  bud  consists  of  many  leaves  firmly 
wrapped  round  one  another.  The  axillary  bud  is  very  minute, 
and  completely  ooyered  with  a  denf>e  cushion  of  dark  brown 
hairs,  the  marginal  ones  of  which  are  much  longer,  more  woolly 
and  grey.  These  buds  seldom  develop  into  branches,  but  in  any 
case  they  are  well  protected  by  the  cushion  of  hairs  till  they 
attain  some  size.  Many  of  them  are  furnished  with  a  hooked 
pair  of  sharp  spines,  one  on  each  side  of  the  petiole,  and  curved 
downwards.    They  seem  iuteuded  to  assist  the  plant  in  climbing. 

ASA.LrACEJB. 

Oreopanax  reticulatum,  Dene.  &  Planch.  {9jn»Aralia  reticulata, 
Willd.). — Leaves  alternate,  petiolate,  stipulate,  linear,  entire, 
30-50  cm.  long,  narrowed  insensibly  into  the  petiole,  coriaceous, 
glabrous,  persistent;  petiole  very  short,  and  that  portion  v^hich 
is  entirely  free  from  the  lamina  is  suddenly  thickened,  but  not  so 
wide  ai  thick  at  the  base. 

The  stipules  are  acuminate,  intrapetiolar,  connate  into  an 
ovate  piece,  membranous,  and  caducous. 

The  terminal  bud  consists  of  numerous  leaves  and  stipules,  the 
latter  affording  a  considerable  amount  of  protection  and  falling 
away  on  the  expansion  of  the  leaves,  which  lengthen  gradually 
after  they  have  left  the  bud. 

The  axillary  buds  are  rarely  developed  on  young  plants,  at 
least  unless  the  terminal  one  is  injured  or  destroyed.  Plants 
2  m.  high  would  be  altogether  unbrauched.  This  would  appear 
to  be  the  reason  why  the  stipules  are  caducous  on  the  expansiou 
of  the  leaves  of  the  terminal  bud. 

Lentibitlabiej. 

Utricularia  montana,  Jacq.— Leaves  radical,  in  small  rosettes, 
petiolate,  exstipulate,  lanceolate,  entire,  coriaceous,  glabrous,  aud, 
with  exception  of  the  midrib,  the  venation  is  obscure ;  petiole 
biconvex  towards  the  upper  end,  with  the  midrib  slightly  raised 
ou  both  burfaces,  terete  towards  the  base,  finely  pubescent  and 
not  dilated. 

The  rootstock  forms  a  small  fleshy  nodule,  from  whence  the 
leaves  appear  to  arise  at  different  places.  Numerous  branching 
and  fibrous  roots  are  given  off  below  and  are  covered  with  minute 
transparent  bladders. 
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Bud  very  Bmall,  flesbj,  turned  on  one  side  of  the  small  fleshy 
rootstock.  It  is  generally  almost  covered  by  the  moss  or  other 
vegetation  amongst  which  the  plaat  is  growing,  so  that  it  is 
practically  subterranean  and  thereby  sheltered. 

BiGNOKIACEiB. 

Catalpa  hignonioides^  Walt. — The  Gatalpa  is  late  in  coming 
into  leaf.  The  phyllotaxy  of  the  leaves  is  (^),  there  being  three 
leaves  in  a  whorl.  The  portion  of  a  shoot  shows  a  whorl  of  three 
buds  all  at  difiereat  levels  on  the  axis,  a  circumstance  brought 
about  by  the  inequality  of  the  growth  of  the  axis.  The  leaves 
of  the  previous  season  were  unequal  at  every  node.  The  buds 
are  also  very  unequal  after  growth  has  been  resumed  in  spring 
for  some  time.     In  winter,  however,  they  are  minute. 

The  scales  of  the  winter-bud  consist  apparently  of  leaves. 
They  are  arranged  in  decussating  whorls  of  three.  The  first 
and  second  whorl  consist  (May  13th)  of  minute,  triangular,  brown, 
coriaceous  scales,  which  are  sufficiently  large  to  cover  the  bud 
in  winter,  and  do  not  enlarge  in  spring.  They  overlap  in  winter, 
but  soon  separate  in  spring  as  the  bud  enlarges. 

The  third  whorl  consists  of  broadly  triangular  cuspidate  scales, 
slightly  carinate  towards  the  apex,  which  is  the  only  portion 
exposed  in  winter,  the  rest  being  green  and  enlarging  in  spring. 
The  scales  of  the  fourth  whorl  are  ovate,  obtuse,  obtusely  carinate, 
green,  glabrous,  and  greatly  increase  in  size  before  the  expansion 
of  the  bud. 

The  scales  of  the  fifth  whorl  are  oblong-lanceolate,  subacute, 
obtusely  carinate,  somewhat  narrowed  at  the  base,  and  thinly 
covered  with  a  mealy,  glandular  pubescence. 

The  sixth  whorl  consisted  of  ovate,  obtuse,  entire,  petiolate, 
penninerved  leaves  as  long  as  the  bud,  with  ascending  nerves, 
and  thinly  covered  with  mealy,  glandular  pubescence.  The 
change  from  scales  to  leaves  is  very  abrupt,  the  most  marked 
features  being  the  petioles,  the  strongly  marked  venation  (of 
which  a  trace  could  be  detected  in  the  fifth  whorl  of  scales),  and 
the  membranous  portion  of  the  lamina  being  red. 

The  seventh  whorl  or  second  set  of  leaves,  and  every  succeed- 
ing one  up  to  the  twelfth  or  more,  were  successively  much  smaller 
and  colourless,  but  otherwise  similar  to  the  first  set  of  leaves. 
Though  the  largest  in  bud  the  latter  do  not,  as  a  rule,  get  very 
large  compared  with  succeeding  leaves. 
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The  above  description  was  taken  from  a  medium-sized  lateral 
bud.  Others  show  some  variation  in  the  number  of  whorls 
of  scales  previous  to  the  true  leaves ;  and  there  is  also  some 
variation  in  shape,  but  only  of  minor  importance.  I  did  not 
detect  the  three-lobed  character  to  be  seen  in  the  very  largest  of 
the  adult  leaves.  The  lobes  seem  to  develop  after  the  leaves 
attaiu  some  size. 

In  Teeoma  grandiflora^  Delaun.,  the  petiole  is  semiterete, 
grooved  above,  dilated  at  the  base,  and  connected  at  the  base  by 
a  slightly  elevated  ridge,  which  is  furnished  with  a  fringe  of  hairs, 
readily  becoming  disarticulated. 

Terminal  bud  in  the  resting  stage  covered  by  about  four  de- 
cussating pairs  of  broadly  triangular  scales,  which  evidently  con- 
sist of  a  reduced  leaf ;  all  are  more  or  less  pointed,  but  the  inner 
ones  elongate  considerably  upon  the  resumption  of  growth,  and 
their  points  are  more  or  less  furnished  with  teeth  or  serratures 
foreshadowing  the  leaflets  of  the  perfectly  developed  leaves. 
The  leaves  of  the  growing  bud  are  compactly  folded  face  to  face, 
so  that  the  midrib  and  the  secondary  ones  or  midribs  of  the 
leaflets  are  the  flrst  portions  to  become  exposed.  The  leaf, 
as  a  whole,  attains  a  large  size  before  the  leaflets  unfold. 

Axillary  buds  are  sheltered  by  the  broad  petioles,  by  a  fringe 
of  hairs  in  front  of  the  latter,  and  by  their  own  scales. 

The  use  of  the  fringe  of  hairs  connecting  the  base  of  the 
leaflets,  and  also  the  base  of  petioles,  is  not  very  obvious.  They 
may  render  additional  protection  in  the  bud  stage. 

The  buds  are  covered  by  every  three  leaves  of  a  whorl  in 
succession. 

Phyllarthron  comorense^'Boy  (figs.  38, 89). — Leaves  verticiUate, 
in  whorls  of  three,  the  whorls  decussating,  linear,  consisting  of 
two  to  five  joints,  coriaceous,  glabrous,  narrowed  to  the  base, 
sessile,  much  thickened  at  the  insertion.  Each  joint  is  widest  at 
the  apex,  where  it  is  rather  deeply  emarginate  to  receive  the  in- 
sertion of  the  joint  next  above  it,  and  which  is  narrovied  and 
rounded  at  the  base.  The  whole  leaf  is  therefore  very  much 
constricted  at  each  articulation,  and  looks  like  a  compound  leaf 
reduced  to  a  winged  midrib. 

The  stem  is  triangular,  with  very  short  intern  odes  ;  the  angles 
of  each  intemode  alternate  with  those  above  and  below  them, 
dependent  upon  the  insertion  of  the  whorls  of  leaves. 
The  terminal  bud,  even  in  the  growing  stage,  is  triangular  and 
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entirely  covered  by  every  three  leaves  in  Buccession.    The  angles 
of  the  bud  alternate  with  each  succeeding  whorl  of  leaves.     The 

Fi^.  39. 


Phyllarthron  cotnorense. 

38.  Bud  just  oommencing  to  elongate,  X  4. 

/  /  /,  young  leaves  still  in  their  sub- 
oonduplicate  stage ;  tJf,  terminal  bud ; 
a.bf  axillary  bud ;  »,  scar  of  fallen  leaf. 

39.  Full-grown  lea£    |  nat  site. 


latter  in  the  bud  are  very  narrowly  linear,  grooved  along  the 
centre,  and  consist  of  a  very  strong  midrib  with  narrow  slightly 
incurved  margin,  and  the  articulations  are  scarcely  discernible. 

The  axillary  buds  are  small,  inconspicuous,  covered  with  what 
apparently  would  remain  in  the  condition  of  scales  if  the  buds 
were  to  resume  growth,  and  nestling  in  the  axils  of  the  dilated 
base  of  the  leaf.  They  seldom  develop  unless  the  terminal  bud 
is  destroyed,  accidentally  or  otherwise. 

MrOPORIirEiE. 

The  MyoporinesB  are  ezstipulate. 

Myoporum  tuberculatum,  E.  Br. — The  terminal  bud  consists  of 
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numerous  leaves  conyolate  round  one  another  and  exuding  a 
resinons  fluid,  by  which  they  are  rendered  viscid  or  gummy. 
The  outermost  leaf  would  cover  the  whole  of  the  upper  part  of 
the  bud,  but  only  two-thirds  of  it  below  the  middle;  a  second 
leaf  covers  the  greater  portion  of  that  left  exposed  by  the  first ; 
and  the  three  succeeding  ones  show  their  petiole  or  a  portion  of 
it  only.  Therefore,  although  one  leaf  covers  the  greater  part  of 
the  long  tapering  bud,  five  are  necessary  to  completely  cover  it. 
Axillary  buds  arise  in  the  axih  of  leaves  that  are  still  quite 
young.  They  are  then  covered  by  the  petiole,  which  is  more  or 
less  erect  at  this  stage.  The  first  leaves,  like  the  rest,  are 
glandular  and  gummy,  and  must  afford  a  considerable  amount  of 
protection. 

Yerbenace^. 

The  Yerbenacese  are  exstipulate. 

Citharexylum  quadrangulare^  Jacq.  {^g.  40). — Thfe  axillary  buds 
are  completely  covered  by  the  concave  and  tongued  pedestal. 


Pig.  40. 


Cithartxylum  guadrangularef  nat  sise. 
Ax,  ax,  axis  of  shoot  with  portions  of  a  pair  of  leayes,  ll\  a,  a,  articulation 
of  the  leaves  above  persistent  sheathing  pedestals,  one  of  which,  p,  is 
slightly  opened  to  show  the  axillary  bud  it  covers. 
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The  termioal  bud  in  the  growing  state  consisting  of  leaves 
partly  conduplicate  or  folded  along  the  middle,  then  involute  at 
the  margins  and  placed  face  to  face,  but  not  overlapping  or 
interlocking  with  one  another.  They  attain  some  size  before 
expanding,  and  each  pair  covers  the  next  younger  pair. 

Peda.like£. 

Craniolaria  annua^  Linn. — The  terminal  bud  emerges  from 
between  the  bases  of  the  youngest  expanded  pair  of  leaves. 
Each  succeeding  pair  of  leaves  covers  the  next  younger  pair 
completely  while  in  bud.  The  edges  of  the  younger  leaves  lie 
in  the  channel  of  the  midrib  of  the.  older  ones. 

The  axillary  buds  in  the  younger  stages  are  protected  by  the 
thick  petiole,  by  glandular  hairs,  and  more  or  less  by  the  leaves 
above  them,  while  the  petiole  is  yet  short. 

PHTT0LA.CCACEJ5. 

Bivina  Z^vt«,Linn. — Leaves  alternate,  petiolate,  ovate  or  oblong- 
ovate,  finely  downy  on  the  midrib  and  principal  nerves,  but 
particularly  so  beneath ;  petiole  grooved  above,  slightly  dilated 
at  the  base,  with  a  depression  or  cavity  there,  narrowly  margined, 
with  the  margins  decurrent  upon  the  stems,  forming  slightly 
elevated  ridges.  The  '  G-enera  Plantarum '  describes  the  stipules 
as  minute  and  caducous,  but  the  only  organs  po^isessed  by  the 
plant  and  comparable  to  stipules  are  two  or  more  conduplicate 
leaves  of  unequal  size,  and  having  the  primary  lateral  nerves 
quite  apparent.  They  are  situated  in  front  of  the  petiole  and 
close  to  the  sides  of  the  axillary  bud,  of  which  they  are  the  first 
two  leaves,  seemingly  opposite  by  the  intemodes  not  being 
developed,  but  evidently  alternate,  judging  by  their  unequal 
development. 

The  terminal  bud  consists  of  numerous  conduplicate  leaves, 
sheltering  one  another  to  some  extent. 

The  axillary  buds  arise  close  to  the  apex  of  the  stem  while  the 
leaves  in  whose  axils  they  occur  are  quite  young ;  at  this  stage 
they  are  sheltered  in  the  groove  of  the  petiole  and  that  of  the 
stem,  and  later  on  receive  protection  for  a  short  time  from  the 
first  two  leaves  which  they  develop. 

.  Bivina  lutea^  hort. — Leaves  broadly  ovate,  and  all  parts  of 
them,  including  the  petioles  as  well  as  the  stems,  densely  downy. 
This  downy  condition  helps  to  protect  both  terminal  and  axiUary 
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buds.  The  specimen  examined  did  not  show  any  leaves  developed 
from  the  base  of  axillary  buds  and  resembling  stipules,  as  in 
B.  lavis,  but  that  may  be  dependent  upon  a  certain  stage  of 
growth. 

Rivina  purpurascens^  Schrad. — The  terminal  bud  in  the  growing 
stage  consists  of  numerous  conduplicate  leaves,  closely  crowded 
together,  but  not  enclosing  one  another ;  the  older  shelter  the 
younger.  These  leaves  attain  a  considerable  size  before  unfolding, 
and  as  they  open  the  edges  become  involute  and  contiaue  in  this 
condition  for  some  time  while  the  leaf  is  enlarging. 

The  axillary  buds  are  protected  in  their  early  stages  by  an 
ovate  or  triangular,  fleshy,  deep  green  process  that  is  intrapetiolar, 
inserted  at  the  very  base  of  the  petiole,  but  to  all  appearance 
belonging  to  the  axillary  bud  itself.  This  organ  is  convex  on 
the  face  next  the  pefciole  and  flattened  against  the  axillary  bud. 
It  arises  while  still  within  the  leaves  of  the  terminal  bud  and  for 
some  time  completely  covers  the  axillary  one.  The  first  two 
leaves  of  the  latter  develop  almost  simultaneously,  but  one  is 
really  slightly  in  advance  of  the  other  and  ultimately  becomes 
distinctly  alternate.  The»e  leaves  are  conduplicate  and  at  first 
appear  like  stipules,  but  finally  reach  perfect  development. 

Bivina  humilis,  Linn. — ^The  leaves  are  smaller  than  in  the  pre- 
ceding species,  densely  and  conspicuously  pubescent,  so  that  the 
young  leaves,  particularly  while  in  bud,  must  derive  benefit  from 
the  additional  protection. 

The  intrapetiolar  scale  is  well  developed  from  an  early  stage 
onward  and  is  deep  olive  at  first,  becoming  pale  brown  after 
a  time.  As  in  the  preceding  species,  the  scales  develop  into 
leaves. 

The  terminal  bud  is  protected  by  the  densely  downy  covering  of 
the  under  surface  of  the  three  to  five  exposed  leaves  during  the 
progress  of  growth,  and  partly  also  by  the  axillary  buds. 

The  axillary  bud  consists  entirely  of  fleshy,  undeveloped  leaves, 
well  advanced  even  while  the  terminal  one  is  only  in  the  progress 
of  development.  A  transverse  section  through  the  apex  of  this 
fleshy  bud  shows  (1)  one  large  leaf  that  is  merely  an  undiffer- 
entiated midrib  or  petiole,  and  (2)  the  tip  of  another  that  is  less 
than  a  quarter  of  the  size  of  the  first.  Another  section  lower 
down  shows  four  or  five  leaves  in  situ,  all  of  difierent  sizes  and 
consisting  of  a  reniform  midrib,  the  sides  of  the  .sinus  corref- 
sponding  to   the   commencement   of  the   parenchymatous    and 
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membranous  portion  of  the  leaf.     Still  lower  down,  the  section 
shows  differentiated  tissues  of  an  axial  nature. 

Clearly,  then,  there  are  no  8tipu]e<9,  and  the  fleshy  protuberance 
in  front  of  each  leaf -stalk  is  the  first  leaf  of  an  axillary  shoot. 

JPetiveria  alliacea,  Linn. — The  stipules  are  small,  fleshy,  erect, 
subulate,  flattened  on  the  inner  face,  obtusely  keeled  on  the 
back,  drying  up  and  falling  with  or  slightly  before  the  leaves, 
and,  like  the  latter,  in  due  succession.  They  are  perfectly  free 
and  lie  in  front  of  the  petiole  in  their  early  stageg,  but  after- 
wards spread  at  right  angles  to  the  axis  or  nearly  so. 

The  terminal  bud  is  protected  by  the  oldest  not  yet  expanded 
leaf,  which  folds  over  it,  protecting  all  but  the  midrib  of  the 
second  leaf.  All  are  sessile  orsubsessile  at  this  stage  and  downy 
on  the  back.  The  erect  petioles  of  the  younger  expanded  leaves 
also  afford  some  protection. 

Axillary  buds  protected  by  the  ascending  or  ereft  petioles,  and 
in  their  early  stages  more  particularly  by  the  stipules,  which  are 
inserted  at  their  base,  folded  over  them  in  front  of  the  petioles, 
and  filling;  the  space  between  the  latter  and  the  axis.  The  first 
leaves  of  the  axillary  shoots  are  very  hairy  and  also  furnished 
with  stipules. 

POLYGOlTACKfi. 

Muehlenhechia  Dcirians^  Meissn.  (fig.  41). — The  stipules  are 
in  the  form  of  membranous  ocre®,  cylindrical  in  form,  closely 
investing  the  axis,  truncate,  and  entire. 

The  terminal  bud  consists  of  a  number  of  leaves  closely 
invested  by  the  ocreate  stipules. 

Pig.  41. 


z-~ 


*y—' 


Muehlenhechia  varians,  nat.  size. 

Apex  of  growing  shoot.    /  /,  leaTee  revolute  at  the  margin,  and  yet  unexpanded  ; 

ef,  st'\  U"\  stipules,  shaded  and  striated. 
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PlP£RAC£^. 

Peperomia  trinervis,  Baiz  &  Pav. — The  terminal  bud  consists 
of  subsessile  and  sessile,  convolute  leaves,  the  outtr  of  which 
covers  two-thirds  of  all  the  younger  members ;  the  next  younger 
leaf  covers  all  the  rest.  The  leaves  attain  some  size  before  they 
unroll. 

The  axillary  buds  are  very  small  the  first  year  they  are  formed 
and  nestle  in  the  concavity  of  the  pedestal.  They  do  not,  as  a 
rule,  elongate  the  fir^t  season,  and  often  not  at  all. 

EUPUORBIACE^. 

Jatropha  podagrica^  Hook. — Leaves  alternate,  petiolate,  stipu- 
late, peltate  at  the  base,  shallowly  3-5-lobed,  glabrous ;  petiole 
terete,  slightly  and  very  gradually  thickened  at  the  base,  glabrous. 

Stipules  inserted  at  the  very  base  of  the  petiole  and  partly  on 
the  stem,  much  branched,  and  fleshy,  with  terete  pale  green 
branches,  tipped  with  deeper  green  glands,  ultimately  woody, 
spiny,  and  persisting  on  the  short,  stout,  fleshy  stems  long  after 
the  leaves  have  fallen.  Their  function  in  their  later  stages  is 
evidently  meant  to  afibrd  some  protection  against  animals.  The 
species  is  a  native  of  Santa  Martha,  and  would  appear  to  be 
subject  to  periods  of  prolonged  drought  judging  from  the  fledhy 
character  of  the  stem. 

Phyllanthusmontanus,  Sw. — Leaves  alternate,  distichous,  small, 
bract-like,  subulate,  acuminate,  sessile,  deep  brown,  dry,  mem- 
branous, persistent.  They  are  inserted  on  the  edges  of  somewhat 
flattened  branches  and  also  at  much  shorter  intervals  upon  the 
edges  of  linear-lanceolate,  deep  green,  and  shining  branchlets, 
simulating  true  leaves.  These  cladophylla  are  much  flattened 
and  thin  for  branchlets,  but  are  leathery  with  numerous 
ascending,  slender  nerves,  and  bear  the  flowers  in  the  axils 
of  the  reduced  or  modified  and  bract-like  leaves. 

The  stipidea  are  very  similar  in  size,  form,  and  texture  to  the 
leaves,  and  equally  persistent. 

The  terminal  bud  is  ovate,  flattened,  small,  and  covered  by  an 
imbricating  mass  of  leaves  and  stipules. 

The  axillary  buds  are  protected  in  their  early  stages  by  the 
leaves  and  stipides.  Those  on  the  flattened  leaf-like  branchlets 
are  very  much  smaller  than  the  terminal  ones,  but  otherwise 
similar. 

Limsr.  jouBir. — botavt,  vol.  xxxiii.  s 


Digitized  by  VjOOQIC 


/^ 


236 


BIB  JOHH  LUBBOCK   OK 


TJbticacks. 
JTlmw  eampestrisy  Linn.  (Common  Elm). — ^The  budfl  (fig.  42) 
of  the  English  Elm  are  oval  in  form.    The  scales  are  arranged 
alternately  and  distichously,  and  consist  of  stipules.     Each  of  the 
outer  scales  consists  of  a  pair  of  connate  stipules. 

Figi.  42-56. 


Ulmus  campestris. 


42.  Terminal  bud,  showing  soTen 

43.  The  fint  scale.  44.  The  aeoond  icale. 
45.  The  third  soale.  46.  The  fourth  scale. 
47.  The  fifth  scale.                                           4a  The  sixth  scale. 
49.  The  seventh  scale.                                      50.  The  eighth  scale. 

51.  The  ninth  scale,  sliowing  fusion,  which  is  unusual. 

52.  oM,  outer  stipule  with   a  portion  remoTed  to  show  the  leaf,  I,  which 

comes  next  in  order ;  ijt,  inner  stipule. 

53.  oMt  outer  stipule;  /,  leaf;  t.s^,  inner  stipule.    All  are  separated  to  show 

outline. 

54.  oM,  outer  stipule;  /,  leaf;  t.^,  inner  stipule. 


55.  oMf  outer  stipule ;  /,  leaf ;  i.8it  inner  stipule. 

The  outer  four  stipular  scales  are  coriaceous,  dark  brown, 
brittle,  more  or  less  ciliate  towards  the  apex,  and  in  the  case  of 
terminal  buds  serially  continuous  with  those  of  the  previous  year. 
Owing  to  their  being  connate,  however,  the  single  piece  occupies 
the  position  of  the  leaf  which,  if  present,  would  be  between  them. 
These  four  scales  do  not  elongate  in  spring,  being  practicaUy 
dead ;  they  usually  split  at  the  apex  into  four  or  live  teeth. 

The  first  scale  (fig.  43)  is  widely  triangular  and  generally 
acutely  cuspidate.     The   second  (fig.  44)  is  nearly  orbicular. 
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deeply  concaye,  and  coyering  a  consideTable  portion  of  the  bud. 
The  third  (fig.  45),  fourth  (fig.  46),  and  fifth  (fig.  47)  are  more 
oblong,  gradually  longer,  each  coyering  a  large  portion  of  the 
bud  and  oyerlapping  the  scale  next  aboye  them.  The  fifth  is 
more  membranous  and  pubescent,  remains  aliye  during  winter, 
and  elongates  on  the  resumption  of  growth  in  spring.  It  is 
strongly  or  copiously  ciliate,  but  particularly  aboye  the  ^ddle. 
The  sixth  (fig.  48)  is  longer,  but  otherwise  similar. 

The  seyenth  scale  (fig.  49)  in  an  ayerage  bud  is  the  longest, 
coyers  about  |  of  the  bud,  and  being  folded  oyer  or  round  the 
top  of  the  bud,  all  the  scales  that  follow  are  slightly  shorter. 
The  eighth  (fig.  50)  is  more  narrowed  at  the  base.  All  these 
scales  from  the  fifth  onwards  are  furnished  with  longitudinal 
slender  yeins,  running  almost  parallel  from  base  to  apex. 

The  ninth  scale  (fig.  51),  in  the  bud  from  which  the  sketches 
were  made,  was  diyided  halfway  down,  one  lobe  oyerlapping 
the  other.  Each  half  was  furnished  with  a  distinct  midrib,  with 
a  few  more  slender  ones  proceeding  from  it.  Here  we  haye 
eyidence  of  these  scales  being  made  up  of  two  stipules.  Other 
buds  I  examined  contained  several  diyided  scales. 

The  tenth  node  of  the  same  bud  bore  two  perfectly  distinct, 
broad,  oblong  stipules,  with  a  leaf  between  them  (fig.  52).  Other 
buds  I  examined  showed  that  the  fifth  or  often  the  seyenth  scale 
had  reached  this  stage ;  so  that  indiyidual  buds  yary  according  to 
size,  yigour,  and  other  circumstances.  The  stipules  have  a  midrib 
and  oyerlap  one  another.  All  the  leayes  are  conduplicate,  alter- 
nate, and  distichous ;  and  as  they  lie  against  the  sides  of  the  axis 
with  their  edges  to  the  sky,  it  follows  that  when  figured  on  a  flat 
surface  their  edges  appear  to  be  turned  in  opposite  directions  at 
each  alternate  leaf.     This  is  due  to  their  distichous  arrangement. 

The  eleyenth  pair  of  stipides  (^t^,  53)  in  the  same  bud  were 
yery  unequal,  the  outer  being  the  larger,  oblong,  and  haying  the 
edges  of  the  leaf  lying  beneath  it  as  usual.  The  inner  stipule 
was  oblong- subulate.  The  twelfth  pair  (fig.  54)  were  also  un- 
equal, the  larger  one  being  oblong-lanceolate  and  the  smaller 
linear.  The  leaf  equalled  its  stipules  in  length.  The  thirteenth 
pair  (fig.  55)  and  the  fourteenth  were  unequal  in  length  and 
width,  but  both  linear.  The  leayes  of  these  two  were  longer 
than  their  stipules,  but  the  slender  apex  is  sometimes,  at  least, 
crumpled  up  beneath  the  apex  of  the  stipule. 

The  larger  of  the  two  stipules  of  each  leaf  lies  on  the  upper- 

82 
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side  of  the  branches  or  shoots  bearing  them.  The  leaves  are  all 
conduplicate  in  bud,  acuminate,  and  penninerved,  with  closely 
approximate  nerves  in  the  bud.  The  two  halves  of  the  leaf  are 
unequal,  but  this  is  scarcely  discernible  in  bud.  The  broader 
half  lies  next  the  axis,  as  in  the  lime. 

The  leaves  of  the  Elm  are  in  two  ranks,  and  the  scales  follow 
the  same  plan. 

Now  if  the  stipules  were  not  connate,  they  would  be  in  four 
ranks  as  in  the  Beech,  two  ranks  on  each  side  of  the  stem, 
whereas  there  is  actually  only  one  rank  on  each  side  of  the  stem 
— that  is,  two  ranks  in  all. 

As  the  leaves  come  out  the  shoot  curves  down,  and  the  stipules 
form  arched  hoods  over  the  young  leaves.  They  are  often  bright 
pink  and  very  pretty. 

Ulmus  montana,  With.  (Wych  Elm). — The  exposed  parts  of  the 
outer  scales  are  dark  brown,  the  covered  portion  much  paler.  They 
are,  as  a  rule,  ir.ore  or  less  notched  at  the  end.  The  inner  ones 
pass  gradually  into  pink,  greyish  green  at  the  base.  The  youn? 
bud  (PI.  14.  fig.  1)  is  in  a  line  with  the  branchlet,  but  as  it  expands  it 
turns  downwards  and  hangs  at  right  angles  to  it  (Fl.  14.  figs.  2, 3,4). 
When  the  young  shoot  has  reached  the  stage  shown  in  fig.  3,  any 
slight  touch  is  sufficient  to  detach  the  outer  scales.  A  few  days 
later  the  pink  scales  abo  begin  to  wither  and  fall  off.  The  leaves 
then  rise  up  again  and  assume  their  permanent  position. 

ffumulus  Lupulus^  Linn,  (the  Hop). — The  stipules  (fig.  56)  are 
connate  in  one  interpetiolar  piece,  each  half  of  which  belongs  to 
different  leaves  of  the  pair  at  the  node. 

Ficus  pufnilOf  Linn.  (syn.  F.  repens,  hort.). — Leaves  alternate 
and  distichous  on  the  juvenile  form  of  the  plant,  obliquely  cor- 
date, obtuse,  slightly  scabrous,  petiolate,  stipulate.  They  change 
in  the  flowering  stage  of  the  plant,  becoming  very  leathery  and 
densely  netted.  The  early  stages  are  creeping,  the  flowering  stage 
is  self-supporting,  as  in  Hedera  Helix,  Petiole  short,  terete, 
slightly  grooved  above,  not  dilated  at  the  base,  thinly  pubescent. 

Stipules  linear,  acuminate,  free,  inserted  all  round  the  axis,  but 
wider  than  their  base  and  overlapping  one  another,  enclosing  the 
terminal  bud,  pale  green  or  colourless,  soon  becoming  pale  brown, 
persistent  or  very  tardily  deciduous.  They  remain  erect,  each 
being  concave  and  enclosing  about  half  of  the  stem. 
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The  terminal  bud  is  protected  by  each  pair  of  stipules  in 
succession. 

The  azillarj  buds  are  protected  in  their  earlier  stages  by  the 
persistent  stipules. 

Fig.66. 


Hnmulm  Lupidus,  X  3. 

Filea  grandu^  "Wedd. — The  stipules  are  cordate,  obtuse,  red 
at  first,  then  pale  green,  tinted  with  red  along  the  middle, 
membranous,  colourless  at  the  margins,  sessile,  and  completely 
surrounding  the  axis,  until  the  latter  thickens  considerably, 
intrapetiolar  and  connate,  persisting  for  some  time.  They 
measure  1*2-1'4  cm.  wide  and  l'4r-l"8  cm.  long. 

The  terminal  bud  is  covered  by  the  stipules  of  the  last  developed 
pair  of  leaves;  at  this  stage  the  stipules  are  nearly  orbicular, 
erect,  and  face  to  face.  The  first  or  oldest  pair  of  leaves  enclosed 
by  them  are  conduplfcate,  slightly  interlocking  by  their  edges  or 
equitant,  and  occupy  but  a  small  portion  of  the  vpace  enclosed 
by  the  stipules. 

The  axillary  buds  lie  inside  the  erect  base  of  the  stipules. 
They  long  remain  quite  small  and  more  or  less  completely 
covered.  They  comparatively  seldom  elongate  into  shoots,  the 
latter  being  relatively  few  to  a  plant. 

Filea  muteota,  Lindl. — The  terminal  bud  consists  of  a  pair  of 
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leaves,  face  to  face,  and  coveriDg  all  tbe  younger  members.  Tbej 
unfold  wben  about  balf-grown,  and  meanwbile  tbe  next  pair  is  of 
some  size.  Tbe  intemodes  are  yery  sbort,  so  tbat  two  or  tbree 
pairs  come  close  up  to  the  terminal  bud  and  afford  some  sbelter. 

Tbe  axillary  buds  are  developed  in  tbe  axil  of  almost  every  leaf 
and  sbeltered  in  tbe  groove  on  tbe  face  of  tbe  pedestal  in  their 
early  stages. 

Tbe  plant  is  slender,  of  delicate  texture,  and  evidently  adapted 
for  growing  in  moist  shady  places,  wbere  it  woidd  be  naturally 
protected  from  radiation.  Tbe  small  size  and  crowded  state  of 
the  leaves  would  seem  to  explain  tbe  absence  of  stipules,  as  tbey 
sbelter  one  another.  Those  of  P.  grandU  are  probably  50-100 
times  larger. 

Platanacejb. 

As  an  illustration  of  tbe  careful  and  effectual  protection  of  tbe 
young  leaves  in  tbe  bud,  there  is  no  better  illustration  than  that 
of  the  Plane,  Platanut  arienialiSy  Linn.* 

Fig.  57  represents  the  terminal  bud  of  tbe  leading  shoots  and 


59  60 

P/atanus  orientnlis. 

57.  Winter-bud,  nat.  sise ;  ^,  outer  or  first  stipular  soale,  entire. 

58.  8t,  Beoond  stipular  scale,  glandular  and  slightly  hairy,  entire. 

59.  8tt  third  stipular  scale,  yeiy  hairy,  with  a  minute  opening  at  the  apex. 

60.  s^,  fourth  stipular  scale,  very  hairy,  open  at  the  apex  ;  /,  the  first  leaf. 

61.  «/,  fifth  stipular  scale,  now  much  shorter  than  the  bod  and  open  at  the 

top,  showing  an  inflorescence,  / ;   /",  the  second  leaf,  which  is  slightly 
fiTe-lobed. 

62.  gt,  Sixth  stipular  sheath,  now  reduced  to  a  narrow  rim,  hairy,  and  here 

spread  open ;  /'",  the  third  leaf,  which  is  fire-lobed,  with  the  two  small 
lobes  folded  on  the  back  of  the  leaf. 


*   Brief  but  excellent  descriptions  of  the  buds  of  this  and  the  following 
species  hare  been  given  by  Henry,  in  Not.  Act.  Nat.  Our.  zriii.  (1836)  pp.  528- 


Digitized  by  VjOOQIC 


BUDS   AKD   STIPULES.  241 

also  of  the  lateral  spurs  or  short  twiglets  covered  with  a  conical, 
ribbed,  glabrous,  red  cap,  consisting  of  stipules  that  are  connate 
to  the  very  apex ;  the  latter  is  slightly  lateral  and  all  the  ribs  or 
yeins  terminate  there. 

Fig.  58.  Inside  the  first  comes  a  second  cap,  thinly  bairy» 
dotted  with  dark  glands  and  completely  covered  with  a  viscid, 
resinous  secretion,  the  veins  terminate  at  the  apex. 

Fig.  59.  The  third  cap  is  also  entire,  but  densely  covered  with 
glossy  rich  brown  hairs ;  the  latter  have  3-6  very  short,  spreading 
branches  at  the  very  base,  and  consist  of  2-6  joints,  resembling 
a  bamboo  or  fishing-rod,  the  joints  becoming  more  slender 
towards  the  apex.  The  cap  secretes  a  resinous  substance  which 
affords  an  additional  protection. 

Fig.  60.  The  fourth  cap  is  shorter,  widely  open  at  the  apex, 
and  provided  with  an  ovate  leaf  at  its  base  externally ;  both  cap 
and  leaf  covered  with  brown  hairs. 

Fig.  61.  The  fifth,  sixth  (fig.  62),  seventh,  and  eighth,  more  or 
fewer,  show  a  leaf  with  the  free  portion  of  the  stipules  forming 
auricles,  and  the  connate  portion  forming  a  short  cylindrical 
sheath. 

Inside  the  above  in  all  the  large  buds  comes  a  spike  of  heads 
or  clusters  of  fruits,  the  heads  so  arranged  as  to  form  a  conical 
mass  inside  of  the  various  caps  and  short  cylinders  formed  by  the 
stipules. 

The  mode  of  development  of  the  woody  fibres  has  been  well  de- 
scribed by  Colomb  (Ann.  Sci.  Nat.,  Bot.  ser.  VIII.  vi.  1887,  p.  66). 

CVFULIFEB^. 

AlnuB  glutinoBa^  Medic. — The  winter-buds  of  the  common 
Alder  are  protected  by  stipules,  the  outer  of  which  are  more  or 
less  hardened  or  coriaceous  and  brown.  The  terminal  bud  is 
generally  protected  by  two  of  these  hardened  scales,  about  equal 
in  size.  The  lateral  buds  (fig.  63)  are  generally  protected  by  an 
outer  scale  (fig.  64),  which  covers  about  three-fourths  of  the  bud, 
and  seems  to  consist  of  two  stipules,  inserted  right  and  left  of 
the  fallen  leaf  of  the  main  axis,  and  connate  by  the  edges  lying 
between  the  bud  and  the  axis.  Sometimes  there  are  two  outer 
scales  to  the  lateral  buds,  particularly  the  shorter  ones.  These 
scales  sometimes  become  emarginate  or  bifid  during  the  expansion 
of  the  bud;  and  here  again  the  shorter  ones  are  most  liable  to 
rupture.  The  outer  scales  of  the  long  buds  are  more  or  less 
denticulate  at  the  apex,  but  seldom  become  fissured,  as  they  offer 
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liiile  hindrance  to  the  expanding  bud.    The  outer  acale  couBistB 
of  a  pair  of  connate  stipules,  not  ieayes. 

The  outer  scale  (fig.  64)  has  no  leaf  in  connection  with  it. 

Figs.  63-67. 
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63.  Portion  of  thoot  bearing  a  lateral  bud  ;  0.9,  outer  eoale ;  sj,  second  scale, 

that  is,  ibe  outer  one  of  a  pair  of  stipules. 

64.  Outer  scale  of  winter-bud. 

65.  0.8,  outer,  and  t.s,  inner  stipule  of  the  first  distinct  pair ;  2,  their  leaf, 

flattened  out  like  ibe  stipulee. 

66.  cstt  outer,  and  iM,  inner  stipule  of  the  second  distinct  pair ;  /,  tbeir  leaf. 

67.  oMf  outer,  and  i.st,  inner  stipule  of  the  third  distinct  pair ;  /,  their  leaf. 

The  second  pair  of  stipules  (fig.  65)  of  the  more  typical  lateral 
buds  are  free,  unequal,  imbricate,  and  completely  cover  their 
own  leaf  and  all  the  younger  members  of  the  bud.  The  outer 
stipule  of  this  second  pair  is  ovate,  more  or  less  exposed  along 
the  middle  and  at  the  apex,  which  is  curved,  the  exposed  portions 
being  more  coriaceous  than  the  rest.  The  inner  of  the  two  is 
half-ovate,  pale  green,  and  membranous.  Both  are  traversed 
longitudinally  by  slender  parallel  nerves.  The  leaf  in  connection 
with  the  second  pair  is  lanceolate-oblong,  acute,  serrate,  glandular, 
and  plicate  along  the  course  of  the  ascending  nerves.  It  is  more 
or  less  folded  over  the  younger  members  of  the  bud.  All  the 
leaves  and  stipules  are  glued  together  by  a  viscid,  resinous, 
fragrant  gum,  secreted  by  glands. 
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The  thiTd  pair  of  stipules  (fig.  66)  are  slightly  unequal,  narrowly 
ovate  or  lanceolate,  membranous,  and  more  faintly  nerved  than 
the  previous  pair.  The  outer  stipule  envelops  about  two-thirds 
of  the  bud,  including  its  fellow  stipule  and  the  leaf.  The  latter 
is  ovate-elliptic  and  folded  over  the  younger  members  of  the  bud 
as  a  rule.  The  fourth  pair  of  stipules  and  their  leaf  (fig.  67)  are 
sometimes  very  similaf  to  the  preceding  set,  sometimes  very  much 
smaller.  This  difference  is  apparently  due  to  the  relative  vigour 
of  the  axis  bearing  them. 

The  descriptions  and  sketches  were  made  from  buds  just 
bursting,  about  the  middle  of  April. 

Betula  May  Linn. — The  winter- bud  as  it  appears  about 
the  beginning  of  April  is  ovoid-oblong,  obtuse,  glabrous,  or 
having  a  few  cilia  at  the  margins  of  the  scales,  and  deep  brown. 
The  scales  are  in  pairs,  and  consist  really  of  stipules.  The  outer 
two  or  three  pairs  have  no  leaves,  and  one  or  two  of  the  pairs 
are  coriaceous. 

The  first  pair  are  slightly  unequal  in  length,  and  do  not  overlap 
at  any  point  nor  surround  the  whole  of  the  bud,  being  situated 
partly  on  one  side.  The  second  pair,  when  partly  spread  out,  are 
almost  semiorbicular,  rounded  at  the  apex,  and  slightly  unequal 
in  length,  the  inner  one  being  the  longer  and  overlapped  at  the 
base  by  its  fellow  at  both  edges.  They  cover  a  considerable 
portion  of  the  bud,  owmg  to  their  width.  The  third  pair  are 
as  long  as  the  bud,  covering  the  whole  of  the  jounger  members  and 
overlapping  at  their  edges.  They  are  more  membranous  than  either 
of  the  one  or  ti^o  preceding  pairs,  and  are  more  or  less  furnished 
with  a  viscid  gum.     They  are  also  slightly  narrowed  at  the  base. 

The  fourth  pair  are  more  decidedly  boat-shaped  than  the 
previous  one,  but  are  still  imbricate. 

The  first  leaf  occurs  in  connection  with  the  third  or  fourth  pair 
of  stipules,  but  entirely  inside  of  and  covered  by  them.  It  is 
rhomboid,  acute,  shortly  petiolate,  serrate,  penni-nerved,  with 
ascending  nerves,  thinly  pubescent,  glandular  and  viscid  in  bud, 
and  concave. 

The  fifth  pair  are  somewhat  smaller  than  the  fourth,  but 
otherwise  similar,  as  is  their  leaf.  Its  form  is  doubtless  due  to 
the  abrupt  arrest  of  the  younger  members  of  the  bud ;  for  the 
fourth  and  fifth  pair  of  stipules,  together  with  the  first  and  second 
leaves  belonging  to  them  respectively,  are  greatly  in  advance  of 
those  that  follow.    The  sixth  pair  of  stipules  and  the  jounger 
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members  of  the  bud  tbej  enclose  will  show  a  reason  for  the 
second  leaf  being  partly  involute,  so  as  to  occupy  the  space. 

The  terminal  bud  of  adult  trees,  and  generally  one  or  two 
of  the  lateral  ones  close  to  it,  consist  of  a  few  pairs  of  yery 
small  scales  enclosing  a  male  catkin,  which  bursts  into  growth 
weeks  before  the  other  buds.  Below  these  the  lateral  buds  are 
similar  to  that  described,  but  they  contain  only  two  leaves  as  a 
rule,  and  a  female  catkin  which  terminates  the  axis  of  the  bud. 
Lower  down  the  same  shoots  we  meet  with  leafy  or  wood-buds, 
in  contradistinction  to  flower-buds.  On  other  parts  of  the  same 
tree,  however,  leafy  buds  may,  and  do,  occur  anywhere. 

Fagu9  sylvaiica,  Linn. — The  bud  of  the  Beech  (PL  15 ;  and  figs. 
68-78)  is  elongated,  spindle-shaped,  j-|  inch  in  length ;  on  the 
outside  are  eight  closely  imbricating  rows  of  stipules  arranged 
apparently  in  opposite  decussate  pairs.  I  say  apparently,  because, 
as  the  leaves  are  alternate,  it  is  possible  that  these  stipules  are 
really  alternate,  though  so  compressed  as  to  appear  to  be 
opposite. 

The  first  pair  (fig.  69)  are  small,  triangular,  and  pointed.  The 
five  following  are  also  triangular,  each  rather  larger  than  the 
preceding  and  more  convolute,  till  each  almost  encloses  the  whole 
upper  part  of  the  bud.  The  lower  ones  are  brown  and  coriaceous ; 
the  upper  membranous,  and  furnished  with  numerous  straight, 
longitudinal,  parallel,  slender  veins  from  the  base  to  the  apex. 
The  covered  pai  ts  are  white,  the  exposed  brown.  The  upper  ones 
are  ciliated  with  long,  recurved,  silvery  or  satiny  hairs.  They 
are  sometimes  a  brilliant  pink  or  rose-colour,  but  less  often  than 
those  of  the  Hornbeam.  The  fifth  and  sixth  pairs  {^g,  70)  are 
ciliate  with  short  hairs,  acd  rolled  round  a  considerable  part  of 
the  bud. 

The  seventh  pair  are  half  as  long  as  the  bud,  but  otherwise  like 
the  sixth ;  the  eighth  pair  two-thirds  as  long  as  the  bud ;  the  ninth 
nearly  as  long  as  the  bud,  with  silky  hairs  directed  downwards, 
and  the  outer  one  of  the  two  distinctly  overlaps  the  inner.  The 
tenth  pair  are  as  long  as  the  bud  and  each  is  convolute,  so  as  to 
cover  nine-tenths  of  the  bud  or  even  more.  The  eleventh  pair 
(fig.  71)  are  similar,  and  almost  meet  at  their  edges.  These 
eleven  pairs  of  stipules  show  no  traces  of  a  leaf. 

Eig.  72  represents  a  bud  after  the  removal  of  the  first  eleven 
pairs  of  stipules. 

About  the  twelfth  pair  there  is  a  material  change ;  they  (fig.  73) 
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76. 

The  Beeoh  {Jfaytu  *yloatioa). 
68.  Winter-bud.  69.  First  or  lowest  pair  of  stipules. 

70.  Sixth  pair  of  stipules  orerlapping  at  the  oorners. 

71.  Elerenth  pair  of  stipules,  showing  how  une  is  rolled  witbi^i  the  other ;  /, 

position  where  the  leaf  should  be  though  it  is  yet  absent ;  71  a,  transTerse 
section  of  the  stipules,  showing  the  extent  to  which  thej  orerlap. 

72.  The  bud  after  eleven  pairs  of  stipules  have  been  remoTed  ;  /,  the  first  leaf ; 

st,  tt,  the  twelfth  pair  of  stipules ;  e,  e,  the  edges  of  the  outer  one  of  the 
twelfth  pair. 

73.  si,  8t,  tbe  twelfth  pair  of  stipules  flattened  out ;  I,  the  first  leaf  belonging 

to  the  same. 

74.  i^,  stf  the  thirteenth  pair  of  stipules ;  /,  the  second  leaf. 

75.  Mt,  tt,  the  fourteenth  pair  of  stipules  ;  /,  the  third  leaf. 

76.  stj  the  only  stipule  of  the  fifteenth  pair  disoemible  in  this  bud ;   /,  the 

fourth  leaf. 

77.  No  stipule  disoemible  in  the  bud  examined;    l,  the  fifth  and  last  leaf 

disoemible,  occupying  the  centre  of  tbe  bud. 

78.  Junction  of  the  wood  of  two  seasons*  srowth ;  «?.s^.,  soars  of  the  outer 

eleTon  pairs  of  stipules  that  ooTered  the  winter-bud  and  which  were 
unaooompanied  by  leaves. 
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are  smaller  and  have  a  leaf ;  this  is  about  one-third  as  long  as 
Nts  stipules,  concave  on  the  inner  face,  and  plicate  along  the 
course  of  the  ascending  lateral  nerves. 

The  thirteenth  pair  of  stipules  (fig.  74)  are  rather  narrower, 
espeeiallj  at  the  base.  The  leaf  is  about  half  as  long  as  the 
stipules. 

The  fourteenth  pair  (fig.  75)  are  much  smaller,  thinner, 
narrower,  and  unequal ;  tbe  inner  one  being  the  smaller.  The 
leaf  is  three-fourths  as  long  as  its  stipules. 

The  leaf  (fig.  76)  belonging  to  the  fifteenth  pair  was  longer 
and  more  bulky  than  the  stipule. 

The  next  leaf  (fig.  77)  is  large,  deeply  concave,  or  rolled  into  a 
cylinder,  occupying  the  centre  of  the  bud,  and  densely  covered 
with  silky  hairs  on  both  surfaces,  but  particularly  on  the  back, 
as  are  all  tbe  others. 

The  above  description  may  be  regarded  as  giving  the  average 
composition  of  the  winter  or  resting  bud  of  the  Beech.  Larger 
buds  have  a  greater  number  of  leaves  and  stipules ;  smaller  buds 
fewer.  Stronger  shoots  on  vigorous  young  trees  have  more 
leaves,  though  the  inner  ones  are  very  small  or  but  slightly 
developed  in  winter. 

If  the  shoot  is  examined  the  scars  where  the  stipules  were 
inserted  may  be  seen,  forming  rings  (figs.  78,  79)  round  the  base 
of  each  annual  shoot.  The  shoot  elongates  considerably  between 
the  leaves,  but  not  between  the  stipules,  so  that  the  stipular 
rings  remain  close  together ;  these  are  very  persistent,  and  can 
be  traced  for  years. 

The  long,  narrow,  brown  stipules  of  the  bud  are  thrown  off 
when  the  leaves  expand,  and  may  be  found  in  large  numbers 
under  the  trees.  The  terminal  bud  is  straight ;  the  lower  ones 
stand  out  from  and  curve  towards  the  twig.  Before  unfolding 
they  tend  to  turn  upwards,  but  afterwards  bend  down  (PL  15. 
figs.  2-6),  as  in  the  Elm  <ftc.    The  leaves  are  plicate. 

The  flowering-buds  (PL  15.  fig.  7)  are  much  thicker  than  the 
others. 

Carpinus  Betulus,  Linn.  (PI.  12.  figs.  4  &  6).— The  bud  of  the 
Hornbeam  has  at  the  base  about  half  a  dozen*  very  small  dark 
scales,  then  two,  pale  at  the  base  and  brown  above,  rounded  at 
the  apex,  and  sometimes  with  two  points,  then  two  or  three 
coloured  like  the  preceding,  but  pointed ;  then  follows  the  pair 
enclosing  the  first  leaf.  After  these  the  stipules  become  longer, 
*  I  oould  not  determine  the  exaet  number,  ai  two  or  three  had  fallen. 
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more  hairj,  and  more  rounded  at  the  end,  the  brown  part  becomes 
shorter,  and  after  one  or  two  da^s  disappears  altogether;  they 
are  fringed  with  hairs.  As  the  stipules  expand  the  shoot  turns 
down,  so  that  the  leaves  hang  towards  the  ground. 


80. 


Corylus  Avellana, 
X2. 


79.  Twig  of  Beech. 
CaryluB  Avellana^  Linn.- 


-The  bud  of  the  Hazel-nut  (fig.  80) 
is  protected  by  stipules  which  gradually  increase  in  size.  The 
first  four  pairs  are  without  leaves.  The  fifth  have  a  well-formed 
leaf.  The  second  pair  and  following  stipules  are  fringed  with 
fine  hairs  round  the  edge.  The  stem  and  petioles  have  two 
kinds  of  hairs : — 1,  fine,  silky,  white,  and  more  or  less  adpressed  ; 
and  2,  reddish,  upright,  glandular,  hairs.  The  young  shoot  bends 
over  downwards  for  protection  from  cold.  The  leaves  are  con- 
duplicate.    The  stipules  are  often  beautifully  piuk. 

CastaneavcBca^Qtu^Ttn,  (Spanish  Chestnut). — The  scales  which 
protect  the  bud  of  the  Spanish  Chestnut  (figs.  81  &  82)  are,  I 
believe,  connate  stipules;  this  is  indicated  by  their  being  fre- 
quently indented  at  the  apex.  The  outer  one  is  dry  and  brown. 
The  second  scale  is  longer  and  greener.  Its  true  character  is 
shown  not  only  by  the  indentation  at  the  summit,  but  by  the 
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presence  of  a  radimentary  bud  at  the  base,  which  is  situated,  not 
at  the  side  as  it  would  be  if  the  scale  were  a  single  stipule,  but 
(fig.  82)  opposite  the  centre. 

Fig8.  81  &S2. 


X4. 


1^  nat  size. 
Spanish  Chestnut. 

The  following  pairs  are  separate,  hairy,  and  about  as  long  as 
their  leaf.  The  next  leaf  and  its  stipules  are  similar.  The  fifth 
pair  of  stipules  are  narrower  and  rather  shorter  than  their  leaf. 
The  following  stipules  become  quite  narrow.  The  leaves  are 
conduplicate. 

Oak,  Quercus  pedunculatay  Ehrh. — The  buds  of  the  Oak 
are  even  more  complicated  than  those  already  described;  they 
(figs.  104i  &  105)  are  a  rich  brown,  and  make  a  beautiful  contrast 
with  the  greyish-black  of  the  stems.  They  are  short  and  conical 
and  the  colour,  together  with  the  arrangement  of  the  scales,  gives 
them  a  curious  similarity  to  a  miniature  cone  of  a  pine. 

The  buds  differ  considerably  in  size,  but  are  comparatively 
short,  broadest  above  the  base  but  somewhat  below  the  middle, 
covered  with  dry  brown  stipules,  arranged   in  five  imbricating 
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rowB.  The  buds  are  slightly  pentangular,  each  of  the  five  angles 
being  made  up  of  one  stipule  from  each  of  two  continuous  and 
fnicoessive  pairs.  The  pentangular  character  of  the  bud  is  due 
to  the  leaves  being  on  the  f  plan  of  arrangement. 

Figfi.  8a-108. 
S3        84         a5  Se  87  88  89  90  91 
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Quercus  pedunculata. 
83-102.  Pain  of  itipiilee  forming  die  scales  of  the  winter-bad,  sketched  in  the 
first  week  of  May ;  some  of  them  had  small  lateral  buds  between  them, 
but  no  leaf;  the  bud  had  resumed  growth,  was  oblong,  and  16*5  mm, 
in  length. 
103.  X2,  tt,  stipulee;  /,  leaf,  oonduplicate  in  bud,  but  not  likely  to  attain 

any  great  size  if  it  bad  been  allowed  to  develop. 
97-103.  Stipules  which  had  elongated  when  growth  was  resumed  in  spring. 

N.B.  The  bud  sketched  was  a  large  lateral  one,  and  the  leares  would  be 
sggr^ated  at  the  apex  of  the  shoot  when  the  latter  is  full-grown. 

The  first  two  pairs  (figs.  83  &  84)  have  a  slender  point,  which  is 
often  broken  off  in  winter.  The  next  two  are  also  pointed ;  the 
next  ones  are  rounded  and  short ;  those  following  more  and  more 
elongated,  and  ovate,  membranous  except  at  the  base,  stronglj 
ciliate  or  hairy  at  the  margins,  and  densely  hairy  at  the  base  on 
the  inner  face.  The  number  of  leafless  stipules  differs  in  different 
buds,  but  there  are  sometimes  more  than  40,  or  20  pairs,  before 
those  containing  the  first  leaf.  Pigs.  83-103  represent  the  series 
in  a  single  bud.     The  first  leaves  are  small,  and  often  bent  and 
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crumpled  from  not  having  room  to  extend  either  longitudinally 
or  laterally.  They  are  obovate,  very  shortly  petiolate,  with  two 
and  three  or  three  and  four  lateral  lobes,  with  a  terminal 
one,  and  are  greenish  yellow,  glabrous  with  the  exception  of 
a  few  hairs  on  the  midrib,  especially  on  the  underside,  with 
a  few  small  ones  at  the  edges  of  the  lobes  beneath.  They  are 
accommodated  in  the  middle  line  between  the  angles  formed  by 

Figs.  104  &  105. 


Oak  buds. 

the  stipules  and  by  the  thinning  away  of  the  edges  of  the  latter ; 
and  the  lobes  seem  to  favour  their  being  crumpled  laterally  or 
crushed  together  at  the  sides,  as  they  have  most  room  along  the 
middle  line. 

The  hairs  at  the  edges  of  the  stipules  serve  to  keep  the  buds 
compact,  and  to  drain  away  moisture  down  the  outside  of  the 
same.  The  hairs  at  their  base  internally  would  fill  up  the  space 
where  the  leaves  become  narrowed  towards  the  petiole,  and 
w^ould  also  serve  to  keep  the  young  and  tender  leaves  warm. 

Lateral  and  secondary  buds  occur  frequently  in  the  lower  part 
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of  the  primary  bud,  in  positions  corresponding  to  the  axils  of 
primary  but  aborted  leaves.  They  have  the  same  structure  as 
the  primary  ones,  but  are  much  simpler,  and  consist  of  a  few 
pairs  of  stipules,  the  outer  ones  of  which  are  comparatively  large. 
These  buds  appear  but  seldom  to  become  developed  into  branches 
on  the  expansion  of  the  primary  bud,  but  remain  small.  Acci- 
dents to  the  primary  bud,  however,  would  of  course  cause  them 
to  become  developed  into  branches. 

The  following  is  the  composition  of  a  flower-bud,  that  is,  one 
-containing  amenta : — 

The  first  fourteen  pairs  of  stipules,  or  thereabouts,  have 
neither  leaves  nor  amenta,  but  serve  the  purpose  of  protection. 

The  first  five  pairs  of  stipules  are  very  small  and  rounded; 
the  first  pair  are  often  acuminate  or  tailed. 

The  sixth  and  seventh  pairs  are  twice  as  large,  roundly  trian- 
gular, concave,  finely  ciliate. 

The  eighth  and  ninth  pairs  are  half  the  length  of  the  bud,  tri- 
;angular,  obtuse. 

The  tenth  pair  are  |  the  length  of  the  bud,  broadly  triangular, 
subacute,  covering  great  part  of  the  bud,  and  pubescent  on  the 
back. 

The  eleventh  and  twelfth  pairs  are  as  long  as  the  bud,  and 
covering  |-  of  it,  each  stipule  covering  two  faces  of  it,  and  the 
half  of  one  stipule  overlapping  half  of  the  other.  The  cilia  are 
•now  much  longer  than  those  of  the  previous  stipules. 

The  thirteenth  and  fourteenth  pairs  are  pubescent  on  both 
faces. 

The  fifteenth  and  sixteenth  pairs  cover  a  small,  subcompressed, 
hairy  amentum  of  male  flowers.  The  amentum  is  axillary,  but 
no  leaf  is  discernible. 

The  seventeenth,  eighteenth,  and  nineteenth  pairs  are  much 
•smaller  than  the  two  previous  pairs,  but  otherwise  similar,  and 
each  pair  protect  an  amentum. 

The  twentieth  pair  are  small,  membranous,  silky  on  both 
"feces,  covering  a  male  amentum ;  and  the  twenty-first  pair  cover 
what  appears  to  be  a  female  inflorescence  in  a  very  minute  or  early 
stage  of  development.  In  all  these  cases,  leaves  are  entirely 
absent  or  indiscernible  during  the  months  of  winter. 

In  the  Evergreen  Oak  the  leafless  scales  are  comparatively  few. 
As  the  tree  belongs  to  milder  climates,  perhaps  the  leaves  do  not 
jequire  so  much  protection. 

LIKir.  JOUBK. — BOTAJfTT,  VOL.  XXXIII.  T 
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SALicnrEA. 

SaUx  Caprea,  Linn. — The  winter-buds  of  the  Goat  Willow  are 

ovate,  obtuse,  tumid,  relatively  short,  and  more  or  less  downy. 

The  terminal  bud  dies,  so  that  growth  is  renewed  by  the  lateral 

ones  (fig.  106).    The  bud  is  covered  by  a  cap  or  scale  in  one  piece 

Figs.  106-108. 


106.  106  a.  107.  107  a.  108. 

Salix  Caprea. 

106.  Portion  of  shoot  with  a  lateral  bud ;   «,  scar  of  fallen  leaf ;  s,8t,  scar  of 

fallen  stipules.     106  a.  Posterior  view  of  the  same  bud. 

107.  Anterior  view  of  another  bud  bursting,  showing  the  silky  leayes,  //; 

W.S,  winter-scale.  107  a.  Anterior  riew  of  the  same  scale  removed  and 
spread  out,  showing  two  midribs,  mm;  ae,  anterior  edges,  slit  naturally ; 
p.r,  posterior  edges,  slit  to  the  base  naturally  on  the  bursting  of  the  bud. 

108.  The  first  leaf  fVom  the  bud,  106. 

that  shows  no  line  of  cohesion  on  either  the  anterior  (fig.  106)  or 
posterior  face  (fig.  106  a).  Laterally,  however,  there  is  a  strong 
rib  or  keel,  one  on  each  edge.  "When  growth  recommences  in 
spring,  the  scale  splits  regularly  from  apex  to  base  on  the  posterior 
face,  and  from  the  apex  downwards,  for  one-third  to  one-half  its 
length,  on  the  anterior  face  (fig.  107).  If  the  scale  splits  further 
on  the  anterior  face,  it  does  so  irregularly.  The  whole  scale, 
flattened  out  at  fig.  107a,  shows  the  extent  of  the  natural 
splitting,  and  also  the  two  ribs  or  keels.  This  method  of 
splitting  and  the  two  ribs  indicate  that  the  scale  of  the  winter- 
bud  is  composed  of  two  leaves  insei-ted  right  and  left  on  the 
axis  and  cohering  by  their  anterior  and  posterior  edges.  The 
first  true  leaf  (fig.  108)  is  roundly  ovate,  obtuse,  densely  silky 
on  the  back  and  edges,  and  thinly  hairy  on  the  inner  face.  The 
second  and  third  leaves  are  oval-oblong,  obtuse,  and  narrower. 


Digitized  by  VjOOQIC 


BUDS  Ain>   STIPULES.  253 

The  fourth  leaf  is  oblong  and  more  narrowed  to  the  base.  The 
fifth  leaf  is  lanceolate ;  and  the  sixth  and  seventh  are  very  similar. 
The  eighth  leaf  is  more  decidedly  narrowed  to  the  base,  and 
when  in  situ  is  more  completely  rolled  round  the  bud  than  the 
prerious  ones,  and  almost  entirely  covering  it.  It  will  be  seen 
that  there  is  little  difference  between  the  lengths  of  the  first 
eight  leaves.  The  ninth,  tenth,  and  eleventh  leaves  are  very 
similar  to  the  eighth,  but  much  shorter  and  smaller.  The 
stipules  are  large,  particularly  on  the  leafy  shoots ;  but  they 
develop  after  the  leaves  are  expanded,  or  during  that  process. 
Some  forms  are  eistipulate. 

In  Salix  cinerea,  Linn.,  the  winter-buds  are  ovoid,  short, 
ancipitous  or  strongly  but  obtusely  carinate  laterally,  that  is  right 
and  left.  The  scale  has  a  slight  ridge  along  the  centre  of  the 
posterior  aspect,  and  this  splits  to  the  base  as  the  buds  expand  in 
spring.  ITie  anterior  face  becomes  notched  or  merely  emarginate 
at  the  same  period.  The  stipules  are  minute  and  inconspicuous 
in  bud,  but  ultimately  develop  to  large  size. 

S.  pyrifolia,  Anders.,  has  the  winter-buds  short,  ovoid,  dorsally 
compressed,  but  biconvex,  carinate  on  the  two  lateral  edges,  not 
ridged  on  the  posterior  face.  The  scale  splits  along  the  posterior 
face,  but  not  always  to  the  base.  The  anterior  face  splits  about 
halfway  down.  The  scale  splits  more  than  halfway  down  the 
dorsal  aspect,  then  it  splits  circumferentially  by  a  fairly  even  line 
till  the  upper  portion  is  only  held  by  a  narrow  shred,  and  in  this 
position  it  clings  to  the  axis  for  some  time.  The  lower  portion 
forms  a  cylinder  round  the  axis,  but  is  burst  at  last  by  the 
swelling  of  the  latter^  and  the  whole  scale  in  this  torn  condition 
falls  away.  The  leaves  are  oval  in  bud,  densely  wooLly  on  the 
back  and  downy  on  the  face. 

S.  cardafa,  Muhl. — Winter-buds  relatively  long,  narrow,  sub- 
ulate, obtuse,  obtusely  carinate  laterally,  with  a  wide,  shallow 
groove  aloog  the  dorsal  aspect.  The  scale  splits  to  the  base  on 
the  dorsal  aspect,  but  merely  becomes  emarginate  on  the  anterior 
face,  and  in  this  condition  soon  falls  away  bodily.  The  inner 
face  of  the  scale  often  splits  away  from  the  outer,  and  appears 
like  an  inner  very  membranous  scale.  The  stipules  are  very 
small  in  bud,  but  develop  to  fair  size  as  growth  proceeds.  The 
larger  ones  are  more  or  less  cordate  or  half-cordate,  and  glan- 
dular dentate  or  denticulate. 

t2 
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Salix  lucida^  Muh!. — Winter-buds  oblong,  or  the  lower  and 
shorter  ones  ovoid,  very  obtuse,  tumid,  strongly  but  obtusely  cari- 
uate  laterally,  reddish-yellow,  glabrous  and  shining  as  if  varnished, 
as  are  the  shoots.  The  scale  splits  to  the  base  on  the  posterior 
face,  which  is  convex ;  but  the  anterior  face  remains  entire,  in 
this  respect  resembling  the  scale  of  8.  alba.  The  inner  face 
splits  away  from  the  outer  like  a  second  membranous  scale,  when 
the  bud  bursts,  as  in  S.  eordata ;  it  is  likewise  emarginate.  A 
few  of  the  lower  leaves  next  the  scale  are  furnished  with  long 
hairs,  chiefly  on  the  midrib,  but  the  others  are  glabrous  or 
nearly  so.  The  stipules  are  small  in  bud,  but  afterwards 
become  orbicular,  or  half  cordate,  higher  up  the  axis. 

S.  lanata^  Linn. — Buds  large,  ovoid,  narrowed  to  an  obtuse 
point,  thinly  woolly,  light  reddish-brown,  not  carinate,  or  only 
obtusely  and  obscurely  so  towards  the  apex.  Winter-scale 
bursting  to  the  base  on  the  posterior  face,  and  bidentate  at  the 
apex  on  the  anterior  face.  The  two  principal  nerves  occupy  a 
median  lateral  position,  but  approach  towards  the  apex  and  end 
in  the  teeth.  The  inner  face  of  the  scale  becomes  almost  com- 
pletely  separated  from  the  coriaceous  outer  one,  and  elongates 
slightly  with  the  developing  bud ;  it  is  bidentate,  and  corresponds 
to  the  outer  one  except  in  texture. 

The  leaves  are  short,  broad,  ovate,  varying  to  lanceolate  higher 
up  the  axis,  and  densely  woolly  on  both  surfaces.  The  stipules 
are  relatively  large  and  ovate,  but  develop  pari  passu  with  the 
leaves,  and  occupy  the  space  where  the  leaves  are  narrowed  at 
the  base.  They  are  to  a  great  extent  covered  by  their  own  leaves, 
and  are  nearly  glabrous  in  their  earlier  stages. 

S,  reticulata,  Linn. — Buds  ovoid,  very  obtusely  carinate  laterally. 
Winter-scale  elongating  considerably  in  spring,  membranous, 
bursting  a  little  more  than  halfway  down  on  the  dorsal  face  and 
bi-trifid  at  the  apex  anteriorly.  The  bud  pushes  out  at  the 
apex  of  this  cylinder,  but  the  scale  eventually  gets  split  and 
thrown  off. 

The  leaves  vary  from  orbicular  to  orbicular-oblong,  strongly 
reticulate  on  both  surfaces,  thinly  woolly  when  young,  but 
becoming  more  nearly  glabrous  later  on.  The  *  Student's  Flora 
of  the  British  Islands '  says  the  species  is  exstipulate,  but  small 
tooth-like  stipules  are  certainly  present  in  spring. 
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Salix  8tipulari8,  Sm. — Buds  lanceolate  or  narrowly  ovoid,  ob- 
tusely and  faintly  carinate  laterally.  Winter-scale  bursting  to  the 
base  posteriorly,  and  slightly  bifid  at  the  apex  anteriorly.  Leaves 
broadly  lauceolate.     Stipules  linear-lanceolate,  very  small  in  bud. 

S.  phylicifolia^  Linn.,  var.  Weigeliana^  Willd. — Buds  ovoid,  or 
oblong,  more  or  less  flattened,  strongly  carinate  laterally.  "W  inter- 
scale  usually  bursting  to  the  base  posteriorly,  and  varying  from 
emarginate  to  bifid  anteriorly.  Many  of  the  scales  burst 
throughout  their  length  on  the  anterior  face,  but  such  scales  are 
generally  crippled  or  dead,  and  often  contain  the  grub  of  a  moth. 
The  leaves  are  also  crippled,  and  have  a  difficulty  in  getting  clear 
of  the  scale.  Stipules  small,  and  involute  at  the  edges  long  after 
leaving  the  bud.  Some  of  the  scales  burst  at  the  apex  and 
some  at  the  base,  but  all  appear  to  be  crippled  by  insects  or 
otherwise. 

8.  alba^  Linn. — The  winter-buds  of  the  White  Willow  are 
all  axillary ;  the  terminal  one  as  well  as  the  tip  of  every  shoot 
dies.  The  buds  are  oblong,  obtuse  or  subacute,  compressed 
antero-posteriorly,  but  tumid  on  the  anterior  face  (fig.  109) , 
thickened  at  the  edges,  and  have  a  thickened  suture  (fig.  109  a) 
along  the  middle  ot*  the  posterior  aspect.  The  cap-like  outer 
and  only  scale,  owing  to  its  thickened  edges,  might  seem  to 
consist  of  two  leaves  united,  and  the  strong,  slightly  branched 
nerve  easily  seen  on  the  inner  face  of  these  thickened  edges 
tends  to  support  this  view ;  but  no  suture  is  discernible  on  the 
anterior  face.  When  growth  recommences  in  spring,  the  scale 
bursts  along  the  suture  on  the  posterior  face  (fig.  lObi). 

When  the  tip  of  the  scale  dies  in  winter,  it  breaks  off  during 
the  bursting  of  the  bud ;  and  when  the  whole  of  it  dies  the 
growing  leaves  rupture  it  at  its  insertion  on  the  stem. 

The  first  true  leaf  (fig.  110)  is  ovate,  flattened  on  the  pos- 
terior face  against  the  axis,  incurved  at  the  sides,  and  covering 
two-thirds  of  the  bud.  The  dorsal  face  is  silky,  but  the  inner  is 
glabrous ;  edges  ciliate. 

The  second  leaf  (fig.  Ill)  is  oblong-ovate,  densely  silky  on  the 
back,  densely  and  finely  ciliate. 

The  third  leaf  is  smaller,  and  covers  about  f  of  the  bud,  but 
otherwise  is  similar.  The  fourth  is  smaller,  but  covers  about  \  of 
the  bud. 
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The  filth  leaf  (fig.  112)  is  lanceolate  and  very  much  smaller, 
but  otherwise  similar  to  previous  ones.  The  sixth  leaf  covers 
the  bud  with  the  eiception  of  a  small  slit  at  the  base ;  but  the 
seventh  overlaps  at  its  edges,  completely  enclosiug  the  bud.  The 
eighth  leaf  (fig.  113)  is  very  small  and  membranous.     The  ninth 

FigB.  109-114. 
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Willow  (Salix  alba), 

109.  Anterior  aspect  of  winter-bud  covered  with  one  scale.    109  a.  Posterior 

aspect  of  Uie  same,  showing  the  median  thickened  suture,  s,  109  b.  Scales 
of  winter-bucis  bursting  along  the  suture  on  the  posterior  aspect,  showing 
the  mass  of  leaves  I,  bent  at  the  apex. 

110.  The  first  true  leaf  immediately  inside  the  winter-scale. 

111.  The  second  leaf.  113.  The  eighth  leaf. 

112.  The  fifth  leaf.  114.  The  tenth  leaf. 

leaf  is  membranous  and  almost  glabrous ;  while  the  tenth  (fig.  114) 
is  lanceolate,  acuminate,  subtransparent,  glabrous,  and  minute. 
All  these  smaller  leaves  are  completely  convolute,  and  they 
gradually  open  at  the  edges  as  the  younger  members  of  the  bud 
become  more  bulky. 

The  stipules  are  minute  or  undeveloped  in  the  winter-buds. 
Tl?he  convolute  vernation  of  the  leaves,  and  their  silky,  densely 
ciliate  character  amply  protect  the  younger  members.  The 
bursting  of  the  winter-scale  along  the  posterior  face  allows  it  to 
prolong  it*  period  of  protection. 

Summary  of  the  Winter-buds  of  Salix. 

I  have  been  in  some  doubt  with  respect  to  the  nature  of  the  scale 
covering  the  winter-buds,  but  have  come  to  the  conclusion  that 
this  scale  consists  of  two  modified  leaves,  connate  by  their 
margins  along  the  median  line  of  the  posterior  and  anterior 
aspect  of  the  bud  respectively,  and  advance  the  following 
reasons : — 

1.  The  scale  in  all  the  11  species  bursts  along  the  posterior 
face,  geijerally  to  the  base.  Salix  pyrifolia  and  8,  reticulata  are 
exceptions,  inasmuch  as  they  generally  split  a  little  more  than 
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Iialfwaj  down.  The  swelling  of  the  axis  completes  this  ope« 
Tation  latOT  on.  Salix  phylicifolia  yar.  Weigeliana  often  bursts 
along  the  anterior  face,  or  irregularly ;  but  this  appears  to  be  due 
to  the  crippling  of  the  bud  by  parasitic  insects. 

2.  There  is  sometimes  a  ridge  on  the  posterior  face  corre- 
sponding to  the  line  of  union,  as  ia  S,  alba  and  S,  cinerea*  In 
jS^.  cordata  there  is  a  wide  shallow  groove  at  the  same  place. 

3.  The  anterior  face  during  the  expansion  of  the  buds  in  spring 
becomes  emarginate,  bidentate  or  more  or  less  deeply  bifid  at  the 
upper  end.  S.  alba  and  S.  lucida  are  exceptions,  inasmuch  as 
the  anterior  face  remains  eutire.  I  have  observed  no  ridge,  indi- 
cating union,  on  the  anterior  face ;  but  as  this  is  generally  absent 
or  inconspicuous  on  the  posterior  face,  it  does  not  much  invalidate 
the  presumed  cohesioa  of  the  anterior  edges  of  the  leaves. 

4.  The  strongest  evidence,  perhaps,  of  the  presence  of  two 
leaves  in  the  formatioa  of  the  winter-scale,  is  that  the  latter  is 
more  or  le:>s  strongly  carinate  on  the  edges,  right  and  left,  that  is 
laterally.  S.  lanala,  S.  reticulata,  and  8.  stipularis  are  ob- 
scurely carinate.  The  inner  face  shows  a  number  of  longitudinaly 
parallel  nerves,  the  two  strongest  of  which  occupy  the  position 
of  the  carina  or  keel,  and  correspond  to  the  midribs  of  the 
two  leaves.  The  midribs  being  right  and  left  of  the  bud,  agree 
with  the  insertion  of  the  first  two  leaves  of  axillary  buds,  those 
leaves  being  generally  at  right  angles  to  the  leaf  on  the  main  axis. 

A  curious  case  occurs  in  Salia  cordata,  S,  lucida,  and  S,  lanata. 
The  inner  and  membranous  face  of  the  scale  separates  more  or 
less  completely  from  the  coriaceous  outer  one,  and  resembles  a 
second  scale.  It  is,  however,  exactly  opposite  to  the  outer  layer 
of  the  scale  (not  alternate),  and  is  divided  in  the  same  way  as 
the  outer  layer. 

JPcpulus  nigra,  Linn.,  var.  pyramidalis,  Spach  (fig.  115). — The 
terminal  bud  of  the  Lombardy  Poplar  is  conical,  angular,  and 
3*5-7  mm.  in  length.  Axillary  or  lateral  buds  are  smaller  and 
much  less  angular,  owing  to  the  fewer  scales  in  their  composition. 

Sometimes  one  or  both  of  the  stipules  of  two  fallen  leaves,  not 
forming  part  of  the  terminal  bud,  persist  through  the  winter. 

The  first  and  second  pairs  of  stipules  forming  part  of  the 
terminal  bud  belong  to  leaves  that  developed  during  the  previous 
summer  and  fell  in  autunm.  They  are  the  hardest  of  the  stipules, 
because  dead.  The  third  pair  are  larger,  and  to  them  belongs 
the  first  leaf  of  the  bud.    The  fourth  pair  are  longer  than  the 
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Kgs.  115-121. 


110. 


117. 


IBO. 


IIB. 


i 


Itl. 


HO. 


Populus  nigra,  y^x.  pyramidalis,  x2.    Winter-buds. 

115.  Terminal  bud  showing  one  pair  of  persistent  stipules,  tl  st,  belonging  to  s 

leaf  of  the  previous  season. 

116.  Terminal  bud  showing  one  from  each  of  two  pairs  of  persistent  stipules, 

8t\  St". 

117.  Axillary  bud  showing  only  one  of  the  outer  pair  of  stipules,  st. 

118.  /,  third  leaf  in  the  bud,  often  dying  in  winter ;  st,  it,  its  stipules  shown 

separate. 

119.  /,  fifth  leaf  in  the  bud;  tit,  st,  its  stipules.    119a.  The  same,  show]> 

separately. 

120.  /,  eighth  leaf  in  the  bud ;  it,  it,  its  stipules. 

121«  ^  inner  face  of  eighth  leaf;  it,  it,  its  stipules  spread  out. 
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thircL  Their  leaf  is  subulate,  and  about  one-third  as  loug  as 
their  stipules.  Sometimes  it  dies  in  winter.  The  fifth  pair  are 
sometimes,  though  not  always,  as  long  as  the  bud.  The  third 
leaf  beloDgs  to  them,  and  has  increased  considerably  in  size  and 
slightly  in  length.  The  sixth  pair,  because  covered  by  the 
previous  ones,  are  more  membranous.  The  fourth  leaf,  belonging 
here,  is  nearly  as  long  as  the  stipules.  The  seventh  pair  are 
about  half  the  length  of  their  leaf,  and  very  membranous. 
The  ninth  and  tenth  pairs  are  less  than  half  the  length  of 
their  leaf. 

The  above  would  be  the  average  composition  of  a  bud  at 
mid-winter ;  but  there  is  considerable  variation  in  the  relative 
lengths  of  the  leaves  and  their  stipules.  Sometimes  the  third  leaf 
belonging  to  the  fifth  pair  of  stipules  is  nearly  equal  in  length  to 
the  latter ;  but  it  may  be  the  fourth,  fifth,  or  sixth  leaf  which 
attains  this  size.  The  first  two  or  three  leaves  never  attain 
any  great  size,  even  if  they  live  through  the  winter.  Their 
stipules,  however,  are  always  largely  developed,  and  more  or  less 
cemented  together  with  a  viscid  gum,  obviouBly  for  the  protection 
of  the  leaves.  The  leaves  that  attain  a  large  size  in  the  bud 
retain  their  predominance  after  expansion,  while  the  small  outer 
ones  remain  relatively  small. 

The  axillary  or  lateral  buds  are  small,  and  covered  by  two  pairs 
of  large  stipules,  the  rest  being  smaller.  The  leaves  accompanying 
the  latter,  however,  are  relatively  large. 

CojriFEBjE. 

JPicea  exceUoy  Link. — The  winter-buds  (fig.  122)  vary  greatly 
in  size,  those  at  the  apex  and  immediately  beneath  it  being 
strongest  on  the  leading  branches ;  they  are  also  the  first  to 
resume  growth  in  spring.  All  are  covered  with  numerous  scales, 
which  consist  of  modified  leaves.  The  actual  number  of  scales 
varies  greatly  according  to  the  size  of  the  bud.  The  accom- 
panying figures  would  represent  buds  and  scales  about  the 
middle  of  April,  after  growth  has  recommenced.  The  outer 
scales  are  the  most  coriaceous,  and  elongate  slightly  or  not  at  all ; 
the  inner  ones  are  transparent  and  membranous,  elongating  con- 
siderably in  spring. 

The  true  leaf  (fig.  123)  consists  of  a  lamina,  which  becomes 
disarticulated  (when  about  to  fall)  from  a  short  persistent  portion 
or  pedestal,  surmounting  a  basal  portion  which  is  decurrent  upon 
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the  axis.     Fig.  124  shows  a  smali,  slightly  modified  leaf — a  form 
which  occurs  but  sparinglj. 

The  basal  portion  of  the  bud  is  covered  with  broad,  triangular, 
acuminate  scales  (figs.  125,  126)  with  a  more  or  less  evident 

Figs.  122-131. 


izz 


^W 


123 


I     i&i; 


125 


lae  1S7  les  isd  iso  isi 

Picea  exceUat  X  3. 

122.  Apical  and  two  lateral  buds;  p.l,p.l,pj,  pedestals  of  leayes  after  the 

green  portion  has  been  removAd. 

123.  Normal  and  perfect  leaf;  /,  leaf;  p,  pedestal ;  b,  basal  portion  decurrent 

upon  the  axis. 

124.  Slightly  modified  small  leaf;  l,  leaf;  p  and  b,  pedestal  and  base  merged 

in  one  another. 

125  &  126.  Leaves  now  modified  to  triangular  acuminate  scales  with  a  midrib. 

127  &  128.  Succeeding  forms  of  scales. 

129,  130,  &  131.  Inner  scales  after  thej  have  elongated,  about  the  middle  of 
April;  I,  I  in  figs.  129  &  130  would  seem  to  represent  the  lamina, 
surmounting  elongated  pedestals;  the  same  portion  in  fig.  131  is 
hooded  over  the  apex  of  the  bud ;  the  lower  portions  are  membranoas 
and  transparent. 
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midrib,  and  which  seem  to  consist  of  the  whole  leaf  modified* 
These  are  followed  by  a  few  oblong,  obtuse,  or  subacute  scales 
(figs.  127  and  128)  that  are  still  coriaceous,  but  elongate  slightlj 
in  spring  in  the  case  of  the  inner  ones. 

The  innermost  scales  (figs.  129, 130,  and  131)  are  as  long 
as  the  bud,  or  nearly  so ;  but  after  the  resumption  of  growth 
they  soon  extend  beyond  the  coriaceous  ones,  keeping  pace  for  a 
time  with  the  elongating  axis,  and  completely  enclosing  the  young 
and  true  leaves.  These  inner  scales  elongate  chiefly  in  the  lower 
portion,  which  seems  to  correspond  to  the  pedestal.  They  are, 
on  the  whole,  more  or  less  spathulate,  but  vary  in  form,  and  the 
apical  portion  seems  to  correspond  to  the  lamiua,  because  there 
is  generally  a  trace  of  a  joint  or  articulation.  I^his  apical  portion 
is  slightly  more  coriaceous  and  browner  than  the  long  and  very 
membranous  lower  portion. 

Some  of  the  inner  scales  are  more  or  less  evidently  trifid 
(fig.  130)  or  tridentate,  the  lateral  lobes  appearing  to  correspond 
to  the  shoulders  seen  below  the  pedestal  of  the  normal  and 
perfect  leaf.  The  innermost  scales  (fig.  131)  are  suddenly 
widened  at  the  apei,  forming  a  hood  or  cap  rolled  round  the 
apex  of  the  bud  and  completely  covering  and  protecting  the  young 
leaves. 

Ctcadaceje. 

In  Cycas  {Cycas  revoluta,  Thunb.)  one  tier  of  leaves  is  pro- 
duced every  year,  all  developing  simultaneously.  The  bud  is 
covered  with  a  mass  of  imbricate  pro-leaves  or  scales.  The  latter 
are  subulate,  elongate,  euding  iu  a  spine,  dilated  and  triangular 
at  the  base,  densely  covered  with  a  pale  brown,  woolly  felt,  erect 
or  incurved  in  bud,  ultimately  spreading  with  age,  but  persinting 
for  many  years.  Thus  two  sets  of  leaves  are  developed  every 
year,  each  tier  duly  alternating. 

In  Zamia  also  {Zamia  Fischeri^  Miq.)  the  buds  are  protected 
by  numerous  scales. 

Htdbochabide^. 

LifMMhium  bogotense^  Earst. — The  sheaths  are  large,  mem- 
branous, colourless,  intrapetiolar,  connate  in  front  of  the  petiole, 
but  free  at  the  other  edges  or  readily  separating  when  the 
contained  bud  or  oldest  leaf  of  it  is  about  to  expand,  persistent, 
sheathing  the  short  axis,  and  alternating  with  the  leaves. 

The  terminal  or  crown-bud  is  covered  by  the  sheath  of  the 
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jottDgest  or  Jaet  developed  leaf,  and  aucceasively  by  the  sheaths  of 
younger  leaves,  which  are  numerous.  The  leaves  themselves  are 
convolute  in  bud,  being  rolled  up  from  one  edge  to  the  other. 

Axillary  buds  arise  in  the  axils  of  old  sheaths  and  develop, 
into  stolons.  The  first  node  develops  roots  and  two  leafless, 
enveloping  sheaths  before  a  perfect  leaf  is  formed.  Their  sub- 
sequent history  is  the  same  as  that  of  the  terminal  bud  or 
mother-bud. 

Hjbmodobace^. 

In  Sansevieria  guineensU^  Willd.,  the  leaves  are  radical,  of  two 
kinds,  arising  at  the  growing-points  of  an  underground  rhizome. 
Those  on  the  rhizome  beneath  the  soil  are  reduced  to  mere  sheaths 
which  soon  pensh.  Above  ground  are  five  to  six  or  more,  also 
reduced  to  sheaths,  but  leathery,  green,  rolled  round  the  bud  and 
overlapping  at  the  base,  as  well  as  closely  imbricating  over  one 
another.  The  lower  ones  are  mucronate,  and  the  rest  have  a 
subulate  point  of  greater  or  less  length  representing  the  laminie. 

The  perfect  leaf  is  usually  solitary,  and,  like  the  rest,  convolute 
in  bud,  but  when  developed,  ligulate,  entire,  leathery,  glabrous, 
convex  on  the  back  and  shallowly  grooved  by  the  incurving  of 
the  sides. 

The  terminal  bud  is  deeply  sunk  in  the  centre  of  the  convolute, 
imbricating,  c)  lindrical  mass  of  leaves. 

In  8,  cylindrical  Boj.,  the  primary  and  modified  leaves  are  about 
eight  in  number,  dilated  at  the  base,  and  closely  imbricate, 
enclosing  a  solitary  cylindrical  leaf,  which  occupies  the  whole  of 
the  space  between  the  scale-leaves. 

Taccacb^. 
Tacca  artocarpifolia.  Seem. — The  crown  or  terminal  bud  is 
subterranean,  and  also  covered  by  the  sheath.  The  flower-scapes 
are  leafless,  but  furnished  with  bracts  beneath  the  flowers  and 
with  a  leaf  at  the  base  reduced  to  the  condition  of  a  spathe,  but 
which  rises  above  the  ground  on  the  resumption  of  growth. 

In  Tacca  cristata^  Jack,  the  petiole  is  rather  long,  stout,  deeply 
channelled  with  a  sharply  angular  groove  and  strongly  raised 
edges,  glabrous,  shiniug,  deep  purple-red,  gradually  and  much 
dilated  at  the  base,  and  incurved  at  the  sides  till  the  margins  are 
nearly  closed.  The  base  of  the  lamina  is  decurreut  upon  the 
petiole,  and  the  ridges  of  the  latter  are  continued  into  the  sheath 
at  the  base. 
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The  terminal  or  axial  bud  is  enclosed  bj  the  sheath  of  the 
youngest  leaf,  and  the  rest  are  imbricate. 

The  undivided  lamina,  the  grooved  petiole,  and  the  large  sheath 
of  this  species  are  all  verj  different  from  those  of  Taeca  ario- 
earpifoUa. 

EOXB  URGHIACEf. 

Stemona  viridiflaray  Benth.  &  Hook.  f. — The  terminal  bud  is 
subulate,  elongate,  or  slenderly  conical,  covered  in  succession 
by  each  pair  of  leaves,  which  are  incurved  at  the  sides  so  as 
to  cover  the  bud  with  very  short  petioles,  or  sessile  in  their 
earlier  stages.  The  thickened  and  dilated  base  of  the  petiole 
is  accommodated  in  the  space  left  uncovered  between  the 
petioles  of  the  next  older  pair  of  leaves  while  still  in  bud.  The 
leaves  remain  erect  and  incurved  at  the  sides  for  some  time  after 
they  fold  away  from  the  bud. 

AxiUary  buds  are  mostly  flower^buds,  and  are  sheltered  by  the 
dilated  base  of  the  petioles  in  their  early  stages. 

The  stems  are  annual,  and  produced  from  a  subterranean, 
fusiform,  tuberous  rootstock  or  rhizome. 

LiLIAClLfi. 

JDianella  ofpera,  Eeg. — Sheaths  laterally  compressed,  equitant, 
dilated  and  amplexicaul  at  the  base,  closely  aggregate  and  im- 
bricate ;  the  edges  are  pale  and  membranous,  while  the  midrib 
is  developed  into  a  narrow  wing,  finely  serrulate  and  prolonged 
on  to  the  base  only  of  the  lamina. 

The  terminal  bud  is  deeply  sunk  amongst  the  equitant  sheaths. 
Axillary  buds  arise  in  the  axils  of  the  primary  leaves  at  the  base 
of  the  shoots.  These  leaves  are  very  short  and  conduplicate,  but 
not  differentiated  into  sheath  and  lamina.  The  shorter  ones  are 
triangular,  the  longer  more  subulate,  and  all  those  that  are 
undifferentiated  into  sheath  and  lamina  become  brown  and  die  at 
an  early  age. 

The  leaf  is  condupHcate  in  bud;  the  sheath  is  permanently 
so  and  equitant,  while  the  lamina  unfolds  as  in  most  other 
species  with  conduplicate  leaves  and  belonging  to  different  orders. 
This  is  different  from  Jft«  Fseudacorus  and  Helmholtzia  glaher- 
rima,  in  which  the  lamina  seems  to  be  a  dilatation  of  the  midrib 
on  the  under  and  upper  surface  respectively,  so  that  the  lamina 
is  at  right  angles  with  the  axis  instead  of  being  parallel  with  it. 
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FHILTBRACEiB. 

HehnTioltzia  glaherrima^  Camel. — Here,  again,  the  axial  or 
terminal  bud  is  protected  by  the  equitant  bases  of  the  leaves. 

Axillary  buds  seldom  develop,  but  they  also  would  be  pro- 
tected by  the  same  means  as  the  terminal  one. 

JUNCACEJE. 

Prianium  Palmiia,  E.  Mey. — Leaves  dilated  at  the  base,  im- 
bricate and  sheathing,  persistent. 

The  stems  are  woody,  erect,  slow-growing,  and  closely  invested 
for  many  years  both  by  living  and  dead  leaves,  the  tough  fibrous 
tissue  of  which  resists  decay  for  a  long  time. 

The  sheaths  are  gradually  dilated  towards  the  base,  but  suddenly 
widened  there,  surrounding  a  considerable  portion  of  the  stem, 
wbose  edges  are  perfectly  continuous  with  those  of  the  lamina. 

Terminal  bud  very  large,  continuous,  consisting  of  many  erect 
leaves  which  attain  a  length  of  75  cm.  to  1  m.  before  becoming 
exposed. 

Axillary  bnds  seldom  developing,  except  when  the  terminal 
bud  is  injured  or  destroyed,  accidentally  or  otherwise.  Fresh  or 
additional  etems  usually  arise  from  the  base  of  the  plant,  aa 
suckers  from  the  creeping  rhizome. 

Palm^. 

Coeos  nueifera,  Linn. — The  sheath  is  entire,  and  consists  of 
several  layers  of  brown  fibres,  some  of  which  are  longitudinal,  while 
other  series  cross  each  6ther  diagonally  in  an  ascending  direction, 
and  form  a  layer  like  woven  stuff  of  very  coarse  texture.  The 
fibres  are  more  or  less  mixed  with  membranous,  more  perishable 
DUiterial ;  they  arise  or  are  given  off  from  the  edge  of  the  petiole. 
The  sheath  may  be  compared  to  others  occurring  amongst  Mono- 
cotyledons, and  differs  only  in  the  extraordinary  development 
of  the  fibrous  portion,  while  the  membranous  matter  is  more 
perishable. 

The  terminal  bud  is  deeply  sunk  amongst  the  imbricating 
bases  of  the  petioles  and  surrounded  by  the  sheath,  which  is 
ultimately  split  by  the  swelling  of  the  axis.  The  developing 
leaf  is  compactly  folded,  with  the  pinnae  imbricated  in  a  rod- 
like mass,  attaining  a  great  length  before  it  unfolds  and  pushes 
up  from  the  centre  of  the  crown  of  leaves. 

Axillary  buds  seldom  or  never  develop. 
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Finanga  Dicksonii,  Blume. — The  petiole  is  semiterete,  deeply 
grooved  above,  with  sharp  edges,  dilated  towards  the  base,  and 
then  suddenly  widening  into  a  connate,  cylindrical  sheath  sur- 
rounding the  axis.  The  older  ones  enclose  the  base  of  the 
younger,  but  ultimately  split  by  the  thickening  of  the  axis  and 
the  increase  of  the  number  of  leavesi. 

The  terminal  bud  is  completely  enclosed  in  the  centre  of  the 
imbricating  sheaths.  The  segments  of  the  leaves  in  the  bud 
state  are  densely  imbricated  and  compacted  into  a  smooth,  rod- 
like body,  terete  towards  the  base,  compressed  and  pointed 
upwards.  The  developing  leaf  pushes  out  of  the  mass  of  sheaths 
in  this  form  and  attains  a  length  of  1*2-1*7  m.  before  it  com- 
mences to  unfold,  and  is  so  firm  as  to  be  safe  from  injury  from 
all  ordinary  dangers,  and  even  from  the  storms  of  wind  or  rain 
to  which  it  might  be  subjected  in  a  tropical  country. 

Paitdanx^. 

!Breycinetia  Banksii^  Cum. — Here  also  the  terminal  bud  is 
deeply  sunk  amongst,  and  protected  by,  the  sheathing  and  more 
recently  developed  leaves.  The  stem  is  completely  covered  with 
the  imbricating  sheaths  for  some  years. 

Axillary  buds  are  seldom  developed,  but  arise  sometimes  upon 
the  naked  portion  of  the  stem.  They  are  protected  by  numerous- 
imbricate  leaves  reduced  to  the  condition  of  sheaths  with  only 
the  rudiments  of  a  lamina. 

Ctclanthaceje. 

Carludovica  palmata,  Suiz  et  Fav. — Leaves  alternate,  much 
crowded  or  ccspitose  by  the  non-development  of  the  intemodes, 
petiolate,  exstipulate,  palmately  3-6-partite,  with  the  segments 
multifid,  multicostate,  plicate,  glabrous,  persistent ;  petioles  very 
long,  comparatively  slender,  laterally  compressed,  rather  deeply 
and  narrowly  grooved  above,  gradually  dilated  to  a  wide,  flattened, 
and  sheathing  base. 

The  terminal  bud  is  covered  by  the  bases  of  the  numerous 
dilated  petioles,  which  are  crowded  together  and  imbricate. 

Axillary  buds  seldom  develop,  but  where  they  do  occur  they 
are  amply  protected  in  their  early  stages  by  the  broad  bases  of 
the  petioles  in  whose  axils  they  occur. 

The  plant  has  very  much  the  aspect  of  a  fan-leaved  Palm. 
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Aboidejs. 

Pistta  Straf totes,  Linn. — Here  also  the  bud  is  protected  by  a 
fsbeath  which  is  free  and  inserted  upon  the  axis  opposite  to  the 
petiole;  sheath  membranous,  transparent,  and  covering  that 
portion  of  the  bud  not  sheltered  by  the  petiole,  persistent. 

The  axial  bud  is  sheltered  in  the  centre  of  the  rosette  by  the 
surrounding  leaves,  and  enclosed  by  the  sheaths  of  both  old  and 
young,  unexpanded  ones.  In  their  early  stages  the  leaves  are 
sessile,  and  more  or  less  strongly  involute  at  the  margins. 

The  axillary  buds  develop  into  stolons  with  a  slender,  terete, 
pubescent  axis,  bearing  a  rosette  of  leaves  at  the  apex  of  an 
elongated  intemode.  Before  the  stolon  elongates  these  buds  are 
sheltered  by  the  older  leaves  of  the  plant. 

In  Chamacladon  lanceolatum,  Miq.  (fig.  132),  the  leaves  are 
crowded  on  a  short  axis,  alternate,  arranged  on  the  ^  plan, 
sheathing  at  the  base,  petiolate,  lanceolate-elliptic,  entire,  cuspi- 
date, incurvinerved,  glabrous,  evergreen.  The  sheaths  are  largely 
developed,  half  the  length  of  the  petiole,  dilated  at  the  base, 
clasping  the  axis  and  several  of  the  younger  leaves.  They  are 
adnate  to  the  petiole  but  free  for  a  short  distance  at  the  apex, 
and  resembling  stipules  in  that  respect,  submembranous  towards 
the  margin  only. 

The  terminal  bud  is  completely  invested  by  the  sheath  of  the 
youngest  expanded  leaf,  and  ultimately  emerges  from  the  free 
apical  portion  of  the  sheath,  which  is  the  first  part  to  open. 

The  axillary  buds  are  protected  by  the  investing  sheaths  of 
the  older  leaves,  but  only  a  few  of  them  develop  into  shoots. 
This  may  be  accounted  for  by  the  shortness  of  the  stems  and 
intemodes,  and  the  consequent  lack  of  space  to  expose  additional 
sets  of  leaves  to  the  light. 

Pothos  (fig.  133). — The  lamina  is  said  to  be  absent  in  some 
species.  The  '  Genera  Flantarum  *  describes  the  lower  portion 
of  the  leaf  as  a  winged  petiole,  but  that  of  P.  Loureiri,  Hook.  & 
Am,,  seems  to  correspond  with  the  sheath  of  many  OrchideiB, 
and  which  is  also  articulate  with  the  lamina. 

The  terminal  bud  is  completely  enclosed  by  the  convolute 

sheath  and  lamina  of  several  successive  leaves,  the  lamina  of  the 

next  younger  leaf  being  the  first  to  become  protruded  from  the 

^  sheath  of  the  most  recently  unfolded  leaf.     Every  leaf  is  of 

considerable  size  and  age  before  it  becomes  exposed. 
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CharMBcfadcm  lanceolafum,  nat.  size, 
p.  />'»  P"*  petiole  of  throe  leavee  in  their  order  of  development  ]  t,  P,  lamina* 
of  two  leaves  in  their  order  of  developroent ;  sh,  8h\  tA",  gheatha  of  leaves 
in  their  order  of  development ;  sh"  belonging  to  p". 
Fig.  133. 


Pothos  Loureirif  nat.  size. 
r,  adventitious  root;  «A',  expanded  sheath  of  leaf;  aA",  unexpanded  ahentli  of 
younger  leaf;  /',  F'J'",  laminae  of  three  leaves  in  order  of  development ; 
e,  edge  of  convolute  lamina^  I'", 
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The  axillary  buds  are  long,  remain  small,  and  are  sheltered  in 
the  depression  or  fold  at  the  base  of  the  otherwise  expanded 
nheaths. 

The  articulation  at  the  point  of  union  between  the  lamina 
and  the  sheath  of  the  leaf  of  Poihos  Loureiri  gives  it  the 
appearance  of  a  compound  leaf,  and  forcibly  recalls  v^hat  exists 
m  the  species  of  Citrus^  such  as  C  Aurantium,  C.  Decumana^  &c., 
which  have  a  winged  petiole,  auricled  at  the  apex  and  articulated 
with  the  lamina.  Limonia  and  Murraya^  belonging  to  the  same 
order,  have  compound  leaves.  The  petioles  of  Limonia  acidis- 
sima  are  likewise  winged.  In  Phyllarthron  comorense  the  leaves 
consist  of  2-5  oblong-cuneate,  flat  joints,  and  appear  to  be  dila- 
tations or  winged  expansions  of  the  common  petiole  of  a  com- 
pound leaf.  Each  joint  or  piece  is  generally  retuse  or  truncate 
at  the  apex. 

Thus,  then,  the  outer  scales  which  protect  the  winter-bud  fall 
into  at  least  seven  categories. 
They  may  be 

1.  Pedestals  of  last  year's  leaves,  a?,  for  instance,  in  Pyrus 

Aria, 

2.  Modified   bases  of  leaves,  as   in  the   Maples   and   Horse- 

Chestnuts. 

3.  Leaf-blades,  as  in  Viburnum  Lantana. 

4.  Modified  leaves,  as  in  Viburnum  Opulus^  the  Willows,  &c. 

5.  Stipules,  as  in  the  Fo|  lars,  Oaks,  Beech,  <&c. 

6.  Connate  pairs  of  stipules  belonging  to  the  same  leaf,  as  in 

the  Elm  and  ^Spanish  Chestnut. 

7.  Connate  pairs  of  stipules  belonging  to  different  leaves,  as 

in  the  Hop,  Gardenia  and  other  Bubiacea^. 

In  conclusion,  I  have  to  express  my  thanks  to  Mr.  Thiselton- 
Dyer  and  the  staff  of  Kew,  as  also  to  Dr.  Scott,  for  the  facilities 
they  have  been  good  enough  to  give  me,  and  to  my  excellent 
assistant  Mr.  Eraser  for  bis  valuable  aid. 
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EXPLANATION  OP  THE  PLATES. 

Plate  12. 

Fig.  1 .  Tilia  vulgaris ;  jouDg  shoot 

2.  The  same,  more  advanced. 

3.  The  fame,  with  some  of  the  leaves  expanded. 

4.  Carpinus  Betidus ;  young  shoot. 

5.  The  same,  to  show  the  folding  of  the  leaves. 

Platb  13. 

Fig.  1.   Viburnum  Opulus. 

2.  Acer  platanoides ;  young  shoot. 

3.  The  same,  more  advanced. 

4.  The  same,  still  further  advanced. 

5.  Pyms  Aria  ;  sprig  with  tliree  buds. 

Platb  14. 

Fig.  1.  Ulmus  mofUana;  young  shoot 

2.  The  same,  more  advanced. 

3.  The  same,  still  more  advanced. 

4.  The  same,  still  further  advanced. 

Platb  15. 

Figs.  1-6.  Leaf-buds  of  Fagus  sylvatica  in  different  stages  of 

development. 
Fig.  7.  Flower-bud  of  the  same. 

NoTS.— In  fig.  1  the  scales  are  represented  too  green ;  they  should  be  a  greyisli- 
brown. 
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DESCEIPTION  OF  THE  PLATE& 

Plats  12. 
Fig.  1.  Tliia  vulgaris;  young  shoot 

2.  The  same,  more  adranoed. 

3.  The  same,  with  some  of  the  leares  expanded. 

4.  Carpinu8  Betulw ;  young  shoot 

5.  The  same,  to  show  the  folding  of  the  leaves. 

Plats  13. 
Fig.  1.  Viburnum  Opulus. 

2.  Acer  pkUanoides ;  young  shoot 

3.  The  same,  more  advaaoed. 

4.  The  same,  still  further  adyanced. 
6.  Pi/ru8  Aria ;  sprig  with  three  buds. 

Plate  14. 
Fig.  1.  Uimu8  montana ;  young  shoot 

2.  The  same,  more  advanced. 

3.  The  same,  still  more  advanced. 

4.  The  same,  still  further  advanced. 

Plats  15. 

Figs.  1-6.  Leaf-buds  of  Foffus  mfivatiea  in  different  stages  of 

development 
Fig.  7.  Flower-bud  of  the  same. 

NoTS.~In  ilg.  1  the  scales  ai«  represented  too  green ;  they  should  be  a 
greyish-brown. 
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On  the  Attraction  of  Flowers  for  Insects.    Bj  the  Bt.  Hon. 

Sir  John  Lubbock,  Bart.,  r.E.S.,  M.P.,  F.L.S.,  D.C.L., 

LL.D. 

[Bead  4th  Norember,  1897.] 

I  CONFESS  I  should  have  thought  that  the  researches  of  Christian 
Sprengel,  Darwin,  H.  Miiller  of  Lippstadt,  Delpino,  and  others, 
liad  made  it  clear  that  while  honej  is  the  real  object  which  attracts 
insects  to  flowers,  colour  and  scent  guide  them  to  the  prize  ;  and 
that  thus,  as  I  have  elsewhere  said,  it  is  to  lusects  *'  we  owe  the 
beauty  of  our  gardens,  the  sweetness  of  our  fields.  To  them, 
flowers  are  indebted  for  their  scent  and  colour ;  naj,  for  their  verj 
existence  in  its  present  form.  Not  only  have  the  present  shape 
and  outlines,  the  brilliant  colours,  the  sweet  scent,  and  the  honey 
of  (the)  flowers  been  gradually  developed  through  the  unconscious 
selection  exercised  by  injects  ;  but  the  very  arrangement  of  the 
colours,  the  circular  bands  and  radiating  lines,  the  form,  size, 
and  position  of  the  petals,  the  relative  situations  of  the  stamens 
and  pistil,  are  all  arranged  with  reference  to  the  visits  of  insects, 
and  in  such  a  manner  as  to  ensure  the  grand  object  which  these 
visits  are  destined  to  effect."* 

Prof.  Plateau,  however,  in  three  interesting  memoirs  t,  has 
recently  called  this  view  in  question,  and  his  eminence  as  an 
observer  of  insect  life  justifies,  and  even  demands,  a  reply. 

He  summarizes  his  conclusions  as  follows : — 

^'  (i.)  Les  Insectes  visitent  activement  lea  inflorescences  qui 
n'ont  subi  aucune  mutilation,  mais  dont  la  forme  et  les  couleurs 
Bont  masques  par  des  feuilles  vertes. 

"  (ii.)  !Ni  la  forme  ni  les  couleurs  vivos  des  capitules  ne  semblent 
avoir  d'action  attractive. 

''  (iii.)  Les  fleurons  peripheriques  colores  des  Dahlias  simples, 
et,  par  consequent,  des  capitules  des  autres  Compos^es  radiees, 
n'ont  pas  le  role  vexillaire  ou  de  signal  qui  leur  a  ete  attribue. 

"  (iv.)  La  forme  et  la  couleur  ne  paraissent  pas  avoir  de  rdle 
attractif ;  les  Insectes  sont  evidemment  guides  vers  les  capitules 
de  Compos^es  par  un  autre  sens  que  la  vue,  sens  qui  est  probable- 
ment  Todorat.'^J 

*  '  Flowers  and  Insecta/  p.  50. 

t  "  Oomment  les  Fleures  attirent  les  Insectes  " :  in  Bull.  Acad.  Bruxelles, 
Ser.  III.  ra.  (1896)  pp.  466-488;  xxxii.  (1896)  pp.  605-634;  xxxiii.  (1897) 
pp.  17-41. 

}  L,  c.  XIX.  p.  487. 
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Before,  however,  coming  to  Prof.  PJateau's  new  observations, 
it  is  necessary  to  have  a  clear  idea  of  how  Bees  act. 

If  a  Hive-bee  is  brought  to,  or  finds,  a  small  quantity  of  honey, 
she  laps  up  all  she  can,  carries  it  off  to  the  nest,  and  returns  for 
more,  often  accompanied  by  oue  or  more  companions.  It  is,  I 
believe,  immaterial,  or  nearly  8o,  to  the  Bee  on  what  the  honey 
rests,  so  long  of  course  as  it  is  not  tainted.  If  during  the  Bee's 
absence  the  honey  is  moved,  the  Bee  returns  to  the  same  place, 
and  then  hawks  about,  looking  for  it  all  round.  Even  if  it  is 
covered  over,  she  will  find  it  sooner  or  later. 

I  tried  various  experiments,  placing  the  honey  on  slips  of  glass 
placed  on  coloured  paper. 

It  must  be  remembered,  as  Aristotle  was  the  first  to  mention, 
that  the  Hive-bee  keeps  to  one  kind  of  flower  in  each  round 
of  visits.  Now,  suppose  a  Bee  to  be  visiting— say  a  daisy.  In 
nature  flowers  are  more  or  less  scattered ;  they  do  not,  at  least 
not  iu  all  cases,  grow  in  masses  as  in  our  gardens.  It  must  be  clear 
to  everyone  that  when  the  Bee  has  finished  the  flowers  on  one 
plant,  and  has  to  find  another  of  the  same  species,  the  coloured 
flowers  would  be  a  great  help.  Let  anyone  put  a  drop  of  honey 
on  a  leaf,  and  another  on  a  piece  of  white,  yellow,  red,  or  blue 
paper  on  a  grass-plot,  and  see  whether  the  latter  is  not  much  the 
more  easy  to  fiud. 

I  now  pass  to  Prof.  Plateau's  experiments. 


The  first  were  made  with  single  Dahlias.  He  cut  some  squares 
of  coloured  paper  (red,  violet,  white,  and  black),  and  in  the  centre 
of  each  he  pierced  a  circular  hole  corresponding  in  size  with  the 
yellow  heart  of  the  flowers.  He  then  pinned  these  papers  on  to 
some  of  the  flowers. 

He  then  says : — "  On  aurait  pu  supposer  que  les  Insectes  se 
seraient  portas  exclusivement  sur  les  autres  capitules  intacts 
voisins  eu  grand  nombre  et  auraient  neglige  compl^tement  les 
inflorescences  masquees." 

I  should  not  myself  have  drawn  any  such  conclusion^  The 
paper  disks  must  have  been  very  conspicuous :  the  insects  were 
already  accustomed  to  come  to  the  bed  of  flowers,  and,  once  there, 
Would  readily  find  the  groups  of  central  florets.  Moreover, 
Prof.  Plateau  does  not  give  us  the  number  of  visits  to  other 
ioWers,  so  that  do  comparison  is  possible. 
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2. 

He  then  cut  Bome  dieks  without  central  holeti,  and  pinned 
tbem  over  the  flowers  bo  as  to  hide,  without  touching,  the  tubular 
flowers.     The  visits  of  insects  were  about  as  numerous  as  before. 

To  this  experiment,  however,  the  same  objections  may  be  made 
aa  to  the  first. 

I  might  also  observe  that  to  us  Dahlias  have  no  scent,  and 
though  it  is  possible  that  they  may  nevertheless  emit  an  odour 
attractive  to  insects,  there  is  no  evidence  of  this.  Surely  it 
is  somewhat  illogical  to  assume  that  the  Bees  are  guided  by 
the  sense  of  smell,  when  we  have  no  evidence  that,  as  a  matter  of 
fact,  any  scent  is  emitted. 

3. 

In  his  next  series  of  experiments,  Prof.  Plateau  used  leaves 
instead  of  coloured  paper.  The  results  were  similar,  but  the 
experiments  are  open  to  the  same  objections. 

Yet  he  observes  that  *^  Apr^s  ces  experiences,  il  semble,  aa 
moins  pour  les  Insectes  obsen'es,  que  ni  la  forme  ni  la  couleur 
des  fleurs  ne  les  attirent ;  que  c'est  surtout  et  peut-§tre  exclii- 
sivement  I'odorat  qui  les  guide.*'  Surely  in  any  case,  and  even 
apart  from  the  remarks  already  made,  this  is  not  a  logical 
sequence.  The  theory  whicTi  Prof.  Plateau  attacks  is  that 
insects  are  attracted  to  flowers  by  their  smell  and  colour.  It  is 
part  of  the  theory  that  the  scent  of  flowers  is  important  as 
attracting  insects.  Even  if  Prof.  Plateau  had  proved,  which  I 
submit  he  has  not,  that  in  his  experiments  the  insects  were 
attracted  by «mel],  and  that  they  did  not  seethe  coloured  corollas, 
this  would  not  prove  that  they  are  not  guided  by  the  coloured 
corollas  when  they  can  see  them. 

4. 

In  his  next  series  of  experiments  Prof.  Plateau  masked  all  the 
flowers,  and  yet  insects  came.  *'  Dans  ces  condititns,"  he  says, 
'^  Tobservatcur  place  devant  la  rang^  de  Dahlias  ne  voit  plus 
aucune  fleur."  No ;  but  let  him  move  round,  as  Bees  would,  and 
he  would  see  the  backs  and  sides  of  the  flowers,  which  would  be 
quite  sufficient. 

Moreover,  it  is  evident  that  on  previous  days  the  Dahlias  had 
been  visited  abundantly  by  insects.  These  would  of  coarse 
return,  and  though  they  might  be  a  little  disconcerted  by  Prof. 
Plateau's  disks,  the  flowers  would  have  to  be  much  better  hidden 
if  they  were  to  remain  undiscovered. 
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5. 

In  the  next  series,  Prof.  PJateau  repeated  the  well-known 
observations  of  Darwin  oa  Lobelia,  with  results  somewhat  dif- 
ferent from  those  of  our  great  naturalist,  but  yet,  I  submit, 
pointing  to  the  same  conclusion. 

Darwin's  statement  ♦  was,  ''  That  the  coloured  corolla  is  the 
chief  guide  cannot  be  doubted.  On  a  fine  day,  when  Hive-bees 
were  incessantly  visiting  the  little  blue  flowers  of  Lobelia  erinus^ 
I  cut  off  the  petals  of  some,  and  only  the  lower  striped  petals 
of  others,  and  these  flowers  were  not;  once  again  sucked  by  the 
Bees,  although  some  actually  crawled  over  them.  The  removal 
of  the  two  little  upper  petals  alone  made  no  difference  in  their 
visits." 

Plateau  experimented  as  follows  t  • — "  Deux  pots  de  Lobelia 
sensiblement  identiques,  portant  Fun  et  Tautre  de  trente  4 
quarante  fleurs,  sont  places  en  plein  air,  k  une  bonne  exposition 
(sud)  et  a  50  centim^res  Tun  de  Tautre. 

**  On  les  a  pos^s  chacun  sur  une  planchette  terminant  un  piquet, 
de  mani^re  qu'ils  d^passent  d'une  vingtaine  de  centimetres  les 
plantes  basses  avoisinantes." 

The  corollas  were  removed  from  the  flowers  in  one  of  the  pots, 
and  the  result  was  that  33  insects  visited  the  intact  flowers,  and 
25  those  which  were  mutilated.  Here,  in  the  first  place,  the 
experiment  was  not  continued  long  enough.  In  the  second,  they 
were  only  60  centimetres  apart,  and  insects  which  had  visited 
the  first  pot  would  naturally  proceed  to  the  second. 

The  difference  in  numbers  was  marked ;  and,  indeed,  just  what 
I  should  have  expected  under  the  circumstances. 

6. 

His  next  series  of  experiments  were  on  (Enothera  biennis. 
He  removed  all  the  corollas  $,  and  ''  TAbeille  qui  visite  la  plante 
vole  dans  tons  les  sens,  vera  les  fleurs  fanees,  vers  les  boutons, 
m^me  sur  les  p^tales  tomfoes  k  terre  qu'elle  examine  assez  atten- 
tivement  en  se  promenant  dessus  ;  cependant  ellene  te  pose  pour 
butiner  que  sur  les  fleurs  mutilees  privees  de  eorolle/* 

It  will  be  noticed  that  the  Bee  visited  the  buds,  the  faded 
flowers,  and  even  the  petals  on  the  ground,  evidently  attracted 

*  *The  Effeoto  of  Croas-  and  Self-FertUization  in  the  Vegetable  Kingdom ' : 
London,  1876,  p.  420. 

t  BuU.  Acad.  BruzeUes,  Sdr.  IH.  zzx.  (1895)  p.  510. 
J  L.  c.  p.  516. 
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bj  tlie  coloured  corolla,  and  surely  the  simple  and  sufficient 
reason  why  it  did  not  light  on  them  was  that  they  contained 
no  honey. 

7. 
He  treated  in  a  similar  way  some  flowers  of  an  Ipomtta  purpurea. 
Here,  however,  I  should  make  the  same  objection  as  made  to 
Series  4.    In  this  case  also  he  gives  no  comparison  with  vnmiiti* 
lated  flowers. 

8. 

I  pass  over  some  similar  observations  on  Delphinium  AjacUj 
Centaurea  CyanuSj  Digitali9  purpurea^  Antirrhinum  majuSy 
Seraeleum  Fischeri,  &c.,  to  which,  I  submit,  the  same  criticisroB 
apply. 

9. 

The  next  experiment  was  with  the  Cornflower  (Centaurea 
Cyanus),  Bonnier,  in  his  *  Memoire  sur  lev  Nectaires,'  observes 
that  in  a  fleld  containing  white  as  well  as  bine  Cornflowers 
{Centaurea  Cyanui)y  the  Bees  seemed  (as  is  indeed  probable)  to 
visit  them  both  nearly  equally.  Prof.  Plateau  says:  *^  Mes 
observations,  tout  en  confirmant  celle  de  Bonnier,  sent  plus 
completes.**  The  Cornflowers  observed  by  Plateau  were  of  four 
colours — ^blue,  purple,  rose,  and  white.  He  records  16  visits  by 
two  Hive-bees,  and  14  by  four  Megachiles,  and  observes  that 
^4'indifPerence  pour  la  coloration  est  du  reste  i  pen  pres  complete." 
The  number  of  visits  seems  to  me  quite  insu£Bcient  to  justify  any 
conclusion,  but  so  far  as  they  go  they  tend  to  confirm  my 
experiments  recorded  in  this  Journal,  which  showed  a  preference 
for  blue,  since  out  of  30  visits  recorded  by  Prof.  Plateau,  16  were 
to  blue  flowers,  6  to  purple,  6  to  white,  and  2  to  rose.  Prof. 
Plateau  adds,  however,  that  '^la  preference  apparente  pour  les 
capitules  bleus  tient  k  cette  particularite,  indiquec  plus  haut,  qua 
ceux-ci  6taient  plus  nombreux  que  les  antres  varietes."  He  does 
not,  however,  tell  us  what  the  respective  numbers  of  the  different 
coloured  flowers  were,  and  under  all  the  circumstances  no  con- 
clusion whatever  can,  I  submit,  be  drawn  from  the  observation. 

10. 

He  proceeds  to  dwell  on  the  existence  of  certain  flowers  which 
are  inconspicuous,  and  yet,  in  consequence  of  their  strong  scent, 
much  visited  by  insects.     If  anyone  denied  that  scent  serves  to 
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attract  insects,  this  fact  would  no  doubt  be  a  complete  reply.  It 
IS  none,  boweyer,  to  those  who  fully  admit  the  importance  of  scent 
in  attracting,  or,  I  should  rather  say,  guiding  insects  to  flowers. 

11. 

Prof.  Plateau  then  refers  to  the  experiments  of  Perez,  who 
placed  drops  of  honey  in  certain  flowers  (Scarlet  Pelargoniums) 
which  contain  no  honey,  and  are  therefore  neglected  by  Bees ; 
when,  however,  drops  of  honey  were  put  in  them,  insects  are  ere 
long  attracted  by  the  scent  of  the  honey.  Perez,  hoy^ever,  tells 
us  that,  after  awhile,  **'  La  couleur  ecarlate  s'^tait  si  bien  associ^ 
dans  leur  souvenir  k  Tid^e  du  miel,  qu'elles  se  posaient  h  la  fin  sur 
des  fleurs  de  cette  couleur  n'eu  ayant  pas  re^u,  et  ne  les  quittaient 
qu'apr^s  s'^tre  assur^es,  par  un  examen  scrupuleux  et  persistant, 
qu'elles  n'avaient  rien  k  y  recueillir."  Here,  therefore,  Perez 
clearly  shows  that  the  Bees  were  attracted  by  the  red  colour. 

Prof.  Plateau,  indeed,  states  that  his  experiments  did  not  in  this 
respect  confirm  those  of  Perez.  Yet  he,  himself,  subsequently 
says,  ''Lorsque  Tiusecte  avait  ainsi  absorb^  le  liquide  d'un 
certain  nombre  de  fleurs  miell^es,  il  lui  arrivait  de  se  diriger  vers 
les  Pelargoniums  non  munis  de  miel.'*  This  statement  confirms 
that  of  Perez,  and  shows  that  the  Bees,  having  fouud  honey  in 
some  scarlet  Pelargonium  flowers,  went  and  inspected  others. 
In  this  case  they  were  evidently  guided  by  the  colour,  for, 
as  already  mentioned,  the  scent  of  scarlet  Pelargoniums  does 
not  attract  them.  This  seems  a  crucial  case,  fatal  to  Prof. 
Plateau's  contention. 

12. 

Lastly,  Prof.  Plateau  made  some  flnal  observations  on  single 
Dahlias.  Selecting  a  plant  in  the  middle  of  a  group,  he  care- 
fully removed  the  central  flowers  and  consequently  the  honey, 
leaving,  however,  the  conspicuous  ray-florets.  Having  done  so, 
he  says*: — "Durant  trois quarts  d'heure  d'observation attentive, 
on  ne  voit  aucun  insecte  se  poser  sur  les  inflorescences  trans- 
formdes."  But  why  should  they  do  so  wheu  the  honey  had 
been  removed?  He  adds,  however,  that  '^Les  Bourdons  ou 
les  M^gachiles  qui  quittent  les  capitules  de  Dahlias  intacts  se 
portent  naturellement  assez  souvent  vers  les  Dahlias  mutil^s 
melanges  aux  pr^c^dents,  mais  ces  insectes  se  boment  k  d^crire 
devant  ces  infloresceoces  quelques  courbes  prouvant  incontest- 

*  Bull.  Acad.  Bruxellefl,  S6r.  III.  zzziii.  (1897)  p.  39. 
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ablement  un  ezamen  rapide,  puis  fondent  tout  droit  sua  un- 
Dfthlia  intact."  This  behaTiour  is  natural  from  our  point  of 
view,  because  they  were  attracted  bj  the  coloured  ray-flowers ; 
but  seems  quite  inconsistent  with  Prof.  Plateau's  contention  that 
scent  is  the  only  attraction,  because  the  honey-bearing  florets  had 
been  removed.  So  far  from  supporting  his  yiew,  therefore,  these 
last  observations  weaken,  if  they  do  not  disprove  it. 

The  experiments  which  the  Society  has  already  done  me  the 
honour  of  publishing,  and  which  I  subsequently  brought  together 
in  my  two  books  *  Ants,  Bees,  and  Wasps,'  and  *  The  Senses  and 
Intelligence  of  Animals,'  seem  to  me  conclusively  to  have  proved 
that  Bees  and  other  insects  can  distinguish,  and  are  attracted  by, 
the  colours  of  flowers. 

I  have,  however,  made  some  more  experiments,  following  to 
some  extent  the  idea  of  Prof.  Plateau,  and  endeavouring  to  get  a 
crucial  test  between  the  respective  attractions  of  scent  and  colour. 
I  brought  a  Hive-bee  up  to  my  room,  and,  when  she  had  got  ac- 
customed to  come  to  some  honey  on  a  particular  part  of  the  table, 
I  put  out,  a  foot  on  one  side  of  the  place  where  the  honey  had  been, 
the  flower-head  of  an  Eryngium  amethystinum  after  removing  the 
blue  bracts,  with  a  drop  of  honey  on  an  ordinary  glass  microscopic 
slide ;  and,  a  foot  on  the  other  side  of  the  place  where  the  honey 
had  been,  a  similar  slip  of  glass  with  a  drop  of  honey,  and  placed 
close  to  it  the  blue  bracts.  These,  I  need  not  say,  are  brilliantly 
blue,  and  measure  about  4  inches  across.  The  flower-head,  on 
the  contrary,  though  an  inch  in  length,  is  not  conspicuously 
coloured.  Now,  if  insects  were  attracted  by  the  scent  of  the  honey 
alone,  they  would  in  such  circumstances  go  to  the  drop  of  honey 
near  the  flower-head,  or  to  the  flower-head  itself,  and  not  to  the 
bracts.  While  if  they  were  attracted  both  by  colour  and  scent, 
they  would  go  sometimes  to  the  one  and  sometimes  to  the  other, 
— ^probably,  as  the  bracts  are  so  conspicuous,  more  often  to  the 
honey  close  to  them.  For  shortness,  I  will  indicate  the  flower- 
head  and  the  drop  of  honey  near  it  as  F,  the  drop  close  to  the 
bracts  as  B. 

A  fevf  minutes  after  the  original  drop  of  honey  was  removed,  the 
bee  retximed  at  3.59,  and,  after  buzzing  about  a  little,  settled  on  B 
After  each  visit  I  transposed  the  flower-head  and  bracts,  leaving, 
however,  the  two  drops  of  honey.  This,  of  course,  eliminated 
any  possible  difference  as  regards  the  honey.  The  Bee  returned 
as  follows  :— 
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2 

to    B 

3 

„     B 

4 

„     B 
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.     F 

6 

to    B 

7 

„     B 
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.,     F 

9 

»     B 

The  following  day  I  repeated  the  same  experiment, 
returned  as  follows : — 


The  Bee 
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Again,  tte  next  day : — 
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B 
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72 
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93 

99 

B 

In  these  93  visits,  therefore,  the  Bee  came  60  times  to  the 
honey  near  the  bract^  and  33  times  to  that  near  the  flower-head 
itself. 

I  then  applied  the  same  test,  placing,  however,  the  drops  of 
honey,  with  the  flower-head  and  the  bracts  respectively,  near  the 
bed  containing  the  growing  plants  and  moving  them  about  after 
each  visit.  Sixteen  Bees  came  to  tbe  honey  near  the  bracts,  seven 
to  that  near  the  flower-head. 

These  observations  go  far,  I  think,  to  disprove  Prof.  Plateau's 
conclusion. 

Such  observations  need  to  be  made  with  much  care,  and  it  is 
not  safe  to  assume  that  the  senses  of  animals  are  exactly  similar 
to  ours.  For  instance,  paccharine  and  sugar  have  to  us  the  same 
sweet  taste.  I,  myself,  am  quite  unable  to  distinguish  them. 
1,  However,  placed  side  by  side  two  saucers  coutaining  water 
sweetened  (1)  by  sugar  and  (2)  by  saccharine,  and  found  that 
while  Bees  and  Ants  thoroughly  enjoyed  the  first,  they  would 
not  touch  the  second. 

In  CO  I)  elusion,  then,  I  submit  that  the  observations  made  by 
Prof.  Plateau  do  not  at  all  weaken  the  view  that  the  colours  as 
well  as  the  6c«nt  of  flowers  serve  to  attract  Insects  and  guide 
them  to  the  houey,  in  securing  which  they  confer  upon  the 
plants  the  great  advantage  of  cross-fertilization. 
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On  some  Desmids  of  tbe  United  States. 
By  W.  West,  F.L.S.,  and  G.  S.  West,  A.E.C.S. 

[Bead  2nd  December,  1897.] 
(FLATB8  16-18.) 

A  VERY  promiping  worker  at  North- American  DesmidiesB,  Mr.  L. 
N.  Johnson,  of  Ann  Arbor  TTniversity,  Mich.,  whose  early 
decease  is  much  to  be  regretted,  left  some  valuable  notes 
and  drawings.  These  came  into  the  hands  of  Prof.  W.  G. 
Farlow,  of  Cambridge,  Mass.,  by  whom  they  were  sent  to 
Dr.  Nordstedt,  of  Lund,  Sweden,  to  examine,  and  with  a  request 
that  anything  contained  therein  worthy  of  mention  should  be 
published.  Dr.  Nordstedt,  who  was  much  occupied,  wrote  and 
asked  if  we  would  undertake  the  matter,  as  we  had  lately  been 
working  at  American  Desmids.  We  assented  to  his  request  as 
Mr.  Johnson  had  been  a  much-valued  correspondent  of  ours ; 
and  the  following  paper  is  the  resuh  of  a  careful  consideration 
of  liis  notes  and  drawings,  the  examination  of  some  material 
received  from  him  about  a  year  ago,  together  with  many  obser- 
vations on  collections  of  Desmids  from  tbe  United  States  in  our 
possession. 

Johnson's  notes  and  drawings,  made  during  his  examination 
of  a  large  number  of  gatherings  of  Desmids  from  all  parts  of  the 
United  States,  add  much  to  our  knowledge  of  their  distribution. 
In  the  course  of  his  work  he  published  three  papers  *,  in  which 
he  recorded  many  important  observations  on  the  less-known 
American  Desmids,  and  described  and  figured  several  new 
species  ;  and  we  now  find  other  well-marked  new  species  among 
his  recent  drawings.  This  work  clearly  testifies  that  he  was 
facile  princeps  among  the  American  workers  at  this  class  of 
plants.  He  also  lefc  an  herbarium  of  microscopical  prepa- 
rations, to  which  reference  has-been  given  under  the  majority  of 
the  species  in  this  paper  {e.  g.  H.  J.  no.  535)  ;  and  as  he  con- 
tinually refers  to  it  in  his  notes,  we  think  it  must  be  a  valuable 
one,  though  in  whose  possession  it  is  we  do  not  know. 

All  the  figures  are  from  drawings  by  Johnson,  except  the 
following  :—Pl.  16.  figs.  10-13  ;  PI.  17.  fig.  16  ;  PL  18.  figs.  1, 
4,  8, 10,  and  15  ;  figs,  xylogr.  1,  3,  6  a-c,  6  c-f,  and  7. 

♦  "  On  Bome  species  of  Mwrasteniu,**  Botan.  Gazette,  vol.  xix.  (1894). 
;*  Some  new  and  rare  Desmids  of  the  United  States,  I./'  Bull.  Torr.  Bot.  Olub, 
vol.  xxi.  Ko.  7  (1894)  ;  II.,  vol.  xxii.  No.  7  (1895). 
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I.  GONATOZraON,  J)e  Bary. 

1.  G.  ACULEATUM,  Hastingi^  in  Amer,  Month.  Micr,  Journ. 
(1892)  p.  29 ;  West  Sf  G,  S.  Westj  in  Trans.  Linn.  Soc.  Ser.  II. 
(Bot.)  V.  p.  230,  pi.  12.  ff.  1,  2. 

Hub,  Laconia,  N.H.,  frequent  in  pond* 

2.  G.  PiLOSUM,  Wblle,  Desm.  U.  S.  p.  22,  pi.  I.  f.  2. 
Lat.  14  fji. 

Hah.  Lamp  Mortar  £ock,  Pairfield,  Conn.,  scarce  (H.  J. 
no.  192). 

3.  G.  Ealfsii,  De  Bary,  Conj.  pp.  76-7,  t.  iv.  ff.  23-25. 
Lat.  10  fi, 

Hab,  New  Baltimore,  Mich.  (H.  J.  no.  273).  Holderness, 
N.H.,  scarce.  Wake  Porest,  N.C.,  cooimoa  (H.  J.  no.  534). 
Cold  Spring  Harbour,  N.T.  (IL  J.  no.  144). 

4.  G.  Btt^BJssoNii,  Be  Bary,  I  c.  p.  77,  t.  iv.  ff.  26,  27. 
Lat.  6-8  /i ;  long.  cell.  136-160  /i. 

Hab.  De  Land,  Florida,  verv  rare.  Seattle,  Wash.  Laconia, 
N.H. 

II.  SPIROT^NIA,  Brib. 

6.  S.  C0KDBK8ATA,  Bveb.  in  Balfi,  Brit.  Besm.  p.  179,  t.  34.  f.  1. 

Lat.  18-24 /i. 

Hab.  Eairfield,  Conn.,  not  rare  with  Mougeoiia  sp.  in  Mill  Biver 
(H.  J.  no.  173).  Cold  Spring  Harbour,  N. Y.,  frequent  in  lower 
pond.  Wake  Foreat,  N.C.,  very  scarce.  Cceur  d'Aleue^  Idaho, 
scarce  in  pool  by  crest  (H.  J.  no.  621). 

Forma  mikok. 

Lat.  12-15 II. 

Hab,  De  Land,  Florida,  scarce. 

III.  MESOT^NIUM,  Nag. 

6.  M.  MACBOCOCCUM,  Eoy  et  Bits,  in  Ann.  Scot.  Kat.  Hist. 
Oct.  1894. — Palmogl(Ba  macrococca,  Kiitz.  Phycol.  Germ,  p.  153 
(1845) ;  Tab.  Phyc.  i.  t.  24.  f.  2.— Mesotanium  Braunii,  De  Bary. 
Conj.  p.  74,  t.  7.  A.  ff.  1-8  (185S). 

Lat.  12 II, 

Hah.  Near  Whitmore  Lake,  Northfield,  Mich.  (H.  J.  no.  146). 
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7.  MssoT^NiUM  Ei9i)LTCHEBiAircrM,  Ndg,  Gait.  Einz.  Alg, 
p.  109,  t  vi.  B. 

Lat,  10-12  fi ;  2-4  times  longer  than  the  diameter. 

Hah.  Palo  Alto,  Calif.,  abundant  in  small  pool  (H.  J.  no.  538). 

IV.  CTLINDEOCTSTIS,  Menegh. 

8.  C.  AHEBTCANA,  n.  sp.     (PL  18.  figs.  5,  6.) 

C,  magna,  circiter  2^-plo  longior  quam  lata ;  cellulis  cylin- 
dricis,  in  medio  distincte  constrictis,  apicibus  rotundatis  (semi- 
circularibus) ;  membranft  achroft;  pyrenoidibus  magnis  singulis 
in  centro  semicellularum,  chromatophoris  conspicue  radiantibus. 

Long.  52  /i ;  lat.  22-24*  /i. 

H<A.  Ithaca,  N.T.  (H.  J.  no.  499). 

This  species  appears  to  be  sufficientlj  distinct  from  C,  dipla- 
spora^  Lund.,  the  cylindrical  cells  and  semicircular  apices  being 
quite  characteristic.  It  resembles  Fenium  rufeicefu,  Cleve,  in 
form,  but  it  is  a  little  smaller  and  has  a  colourless  membrane ; 
moreover,  the  chlorophyll  is  arranged  as  in  Cglindroeystis. 

9.  C.  AVOULATA,  West  ^  G.  S.  West,  in  Jh-ans.  Linn.  Soe. 
Ser.  II.  JBot.  v.  p.  237,  pi.  13.  ff.  25,  26.— C.  tumida,  Wolle,  Alg. 
U.  8.  p.  28,  pi.  56.  ff.  7,  8,  non  F.  Gay. 

A  rather  smaller  and  proportionately  narrower  form :  long.  62  ft; 
lat.  21  n ;  lat.  isthm.  20  ft. 
Sab.  De  Land,  Florida  (H.  J.  no.  590). 

V.  PBNIUM,  BHh. 

10.  P.  Clitei,  Lund*  in  Aet.  B.  Soe.  SeienL  Up$.  Ser.  III.  viii. 
no.  2,  p.  86,  t.  V.  f.  11. 

Long.  76-90  fi ;  lat.  80-38  /x. 

Hah.  Seattle,  Wash.  (H.  J.  no.  687). 

^'  The  smallest  specimens  are  about  one  fourth  smaller  than 
LundelFs  original  measurements,  but  they  resemble  his  figures 
exactly." 

•  11.  P.  AirvuLABX,  Weitfin  Joum.  Bet.  zziz.  Dec.  1891,  p.  354, 
t.  B15.  ff.  5,  6. 

Hah.  Chester,  S.C.,  common  (H.  J.  no.  628). 

^  A  peculiar  form  with  the  constrictions  barely  visible ;  lat.  25  fu 
Hust  be  a  form  of  this  species.'' 

This  plant  is  now  known  from  Mainei  Pennsylyania,  Louisiana, 
and  South  Carolina. 
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12.  Penium  Digitus,  Breb.  in  Ba?fi,  Brit  Desm.  p.  150,  t.  25. 
f.  3.  Closterium  Digitus,  Shrenb. ;  C.  lamellosum,  Br^b.;  Fenium 
lamellosum,  Kiitz. ;  P.  nayigium«  JF.  B.  Turn,  in  JT.  So,  Vet.- 
Akad.  Handl.  xzv.  no.  5,  p.  17,  t.  i.  f.  9. 

Johnson  found  this  species  abundant  from  many  States.  He 
remarks,  ''  1  fear  I  have  not  learned  to  diHtinguidh  P.  Digitut 
from  P.  lawelloMum:'  Cfr.  West  &  G.  S.  West  in  Journ.  But. 
zzziii.  Mar.  1895,  p.  ^. 

13.  P.  MAEOAKiTACEUif,  Breb.  in  RafU,  Brit.  Desm.  p.  149, 
t.  25.  f.  1  a-e. 

Noticed  from  manj  States ;  lat.  22-32  /i.  The  specimens  from 
Plymouth,  N.H.  (H.  J.  no.  353),  are  worthy  of  mention  as  they 
did  not  show  the  linear  arrangement  of  the  markings. 

14.  P.  SPIROSTBIOULTDM,  Barker^  in  Quart.  Jour.  Micr.  Soe. 
N.  S.  ix.  p.  194. 

Long.  148-220  /x ;  lat.  16-19  fi. 

Hab,  De  Land,  Florida,  not  rare ;  also  Tallahassee,  Florida. 

15.  P.  MiNUTUM,  Cleve^  in  Of  v.  K.  Vet. -Akad.  Fork.,  Arg.  xx. 
1863,  no.  10,  p.  493.— Docidium  minutum,  Balfz^  Brit.  Desm. 
p.  158,  t.  26.  f.  5. 

Var.  CKASSVic,  West,  in  Journ.  Linn.  Soe.  (Bot.)  zxix.  p.  130, 
t.  20.  f.  1. 

The  specimens  were  all  rather  more  attenuate  than  any  we 
have  previously  seen,  and  had  a  punctate  cell-membrane.  Long. 
46-70 /x;  lat.  12-19  fi. 

Hab.  Florida  (H.  J.  no.  645). 

VI.  EOYA,  WestSf  G.  S.  West 

16.  E.  OBTUSA,  West  Sf  G.  S.  West,  in  Journ.  Boy.  Micr.  Soe. 
1896,  p.  162. — Closterium  ubtosum,  Breb.  in  Mem.  8oe.Sci.Nat. 
Cherbourg,  iv.  p.  154,  t.  2.  f.  46* 

Lat.  7/1. 

Hab.  Glencoe,  Dl.,  1^90. .  Single  specimen  found  (H.  J, 
no.  86). 

.     VII.  CLOSTERIUM,  NitzscL 

17.  C.  LUNULA,  Nitzsch ;  Balfi,  Brit  Desm.  p.  163,  t.  27.  f.  1. 
Mab.  Near*  Tallahassee,  iblorida,  scarce.      *^  In  some  speci- 
mens a  wide  colourless  sheath  covered  with  dirt  Jm;«  ^asjBeeou*' ; 
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Wake  Forest,  N.G.    '^  Some  Bpecimens  showed  a  wide  gelatinous 
covering  around  the  cells/' 

18.  Clobteriuh  Boaunii,  Beinteh^  Algenfi.  FranJcen  in  Abh, 
NaiurhisU  Ges.  zu  Numhergy  iii.  (1866)  p.  196, 1. 12.  f .  5 ;  Joihua 
in  Joum.  Bot.  xxiii.  (1886)  p.  85.  t.  254.  f.  9.— C.  areolatum, 
jET.  C.  Wood,  1874 ;  C.  maculatum,  Rastingz,  1892. 

Lat.  circ.  50  ft. 

Bah.  Clay  Co.,  Kansas,  abundant  (1895)  (H.  J.  no.  636). 

19.  C.  BECOBUM,  Breh.  in  Mem.  8oc.  Sei.  Nat.  Cherbourg, 
iv.  p.  151,  t.  2.  f .  39. 

Lat.  circ.  82-40 /x. 

Rah.  Bridgeport,  Conn.,  occasional  (H.  J.  no.  331).  New 
Baltimore,  Mich.,  frequent  (H.  J.  no.  330). 

20.  C.  Delpoktii,  WolU,  in  Bull  Torr.  Bot.  Cluh,  xii.  (1885) 
p.  2.— C.  Ealfsii,  Breh.j  var.  Delpontii,  Klehs,  1879;  C.  crassum, 
JDelp.  {non  Bahonh.). 

Lat.  25-31  fi. 

Hah.  Staten  Island,  N.Y.,  very  abundant  (H.  J.  nos.  401  &  419). 
Bridgeport,  Conn.  Near  Tallahassee,  Florida.  Easton,  Conn., 
abundant  iu  brook.     Seattle,  Wash.,  frequent. 

21.  C.  PEJSLONOVSf,  Breb.  in  Mem.  8oe.  Sei.  Nat.  Cherhourg, 
iv.  p.  152,  t.  2.  f.  41. 

Long.  710  /i ;  lat.  19  /i. 
Hah.  Seattle,  Wash.,  scarce. 

22.  C.  LIWEATTTM,  Bhrenh.  ;  Balfs,  Brit,  Besm.  p.  173, 
t.  30.,f.  1. 

Var.  cosTATUM,  Wolle,  Alg.  TT.  S.  p.  25,  t.  61.  f.  3. 

Long.  820  fi ;  lat.  30-32  /i. 

Hah.  Wake  Forest,  N.C.,  occasional  (H.J.  no.  521).  "  Seems 
to  be  distinctly  this  form,  but  one  specimen  recently  divided 
s)iows  imperfectly  more  numerous  stri»  on  the  new  half." 
Bridgeport,  Conn.  (1893  and  1895). 

23.  C.  MACILENTUM,  Breh.  in  Mem.  Soc.  Sei.  Nat.  Cherbourg, 
iv.p.  153,  t.  2.  f.-36.    • 

Long.  560  fi ;  lat.  16-20  /i. 

Hah.  New  Baltimore,  Mi6h.  (H.  J.  nos.  280  <&  303).  Burlingtop, 
Kans.,  in  ponds  with  Azolla. 
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24.  Clostebittm  Ealfsii,  Breb.  in  Jmner^  FL  Tunbr.  WelU^ 
p.  X  ;  Ralfs,  Brit.  Dem.  p.  174,  t.  30.  f.  2. 

Var.  HTBBiDVic,  Eahenh.  Fl.  JEurop.  Alg,  iii.  p.  135. 
Long.  408  /I ;  lat.  32  /i. 
Hah.  Bridgeport,  Conn. 

25.  C.  STBIOLATTTM,  Fhretih,;  Balfs,  Brit.  Detm.  p.  170, 
t.  2  y  et/. 

Hab.  Portland,  Oregon :  "  a  short  form  verj  like  (7.  didymo- 
tocum  in  shape  and  size,  but  coarsely  striate.  Very  abundant  '* 
(H.  J.  no.  416).  Meredith,  N.H.,  and  Plymouth,  N.H. :  *'  forms 
like  C.  didytnotocum  exce'pt  that  ends  were  more  rounded ;  coarsely 
striate ;  several  cross-lines ;  upper  margin  nearly  straight ;  diam. 
40  ft "  (H.  J.  no.  382).  This  may  be  var.  orthonotum^  Boy. 
Near  Tallahassee,  Florida:  ^^a  long  form  nearly  straight  on 
ventral  margin  and  with  truncate  ends'*;  diam.  50 /u  (H.  J. 
no.  478). 

26.  C.  DiBECTUM,  Are%.  in  Proc.  DM.  Nat.  Rist.  Soc.  (1862) 
p.  80,  t.  2.  ff.  23,  24. 

Long.  170  fjL ;  lat.  11  fi. 

Sab.  New  Connecticut  (H.  J.  no.  536). 

27.  C.  JoHKSOwn,  n.  sp.    (PL  16.  figs.  1,  2.) 

CI,  mediocre,  cellulis  diametro  cirdter  17-plo  longioribus,  sub- 
rectis  et  leviter  sigmoideis,  lateribus  parallelis  sed  apices  versus 
gradatim  attenuatis,  apicibus  subtruncatis ;  membrana  glabra. 

Long.  357  /a  ;  lat.  21  /x ;  lat.  apic.  12  fi. 

Sab.  Plymouth,  N.H.  (H.  J.  no.  655). 

This  species  seems  to  be  sufficiently  characteristic* 

28.  C.  Toxoir,  Wett^  in  Joum.  Linn.  Soe.  (Bot.)  zzix»  p.  121, 
pi.  19.  f.  14. 

Porma  slovgata.     (PU  16.  figs.  3, 4.) 

Long.  350  fi ;  lat.  6-9  /i. 

Sab.  Florida  (H.  J.  nos.  485  &  564). 

29.  C.  TTTMiDUif,  Johns,  in  Bull.  Torr.  Bot.  Clnb,  xxii.  (1896) 
p.  291,  pi.  239.  f .  4.— C.  Comu  j3,  Balfs. 

Long.  130  /i ;  lat.  14-18  /i. 

Sab.  Horse  Plains,  Mont.,  frequent  (H.  J.  no.  626).  Holder* 
ness,  N.H.,  frequent. 

30.  C.  DiKSM,  Ehrenb. ;  Balfi,  Brit.  Bern.  p.  168,  t.  28.  f.  5. 
Lat.  20-25  /i. 
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Hob,  Whitmore  Lake,  Mich.  (H.  J.  no.  435).  Near  Talla- 
hassee, Plorida  (H.  J.  no.  477).  **  A  yerj  long  form  describing 
a  semicircle,  and  with  very  little  inflation  in  the  middle.  Very 
]ike  a  puzzling  form  found  at  Edgemoor,  Ind.,  fome  years 
ago. 

31.  Clostebium  acxttum,  Brib.  in  Balfi,  Brit.  Beam,  p.  177, 
t.  30.  f .  5. 

Lat.  12  /i. 

Hob.  Weston,  Mass. ;  forming  a  green  gelatinous  mass  on 
stones  in  stream  (H.  J.  no.  4). 

VIII.  DOCIDIUM,  Brel. 

32.  D.  i>ila.tatvm,  NbrdsL  in  Babenh.  A1^.  no.  2250 ;  Lund, 
in  Act.  B.  Soc.  Sc.  TTps.  Ser.  III.  viii.  no.  2,  p.  88,  t.  5.  f .  12.— 
Pleurotffinium  dilatatum,  Chve. 

Lat.  12  fi. 

Sab.  De  Land,  Florida,  frequent  (H.  J.  no.  578). 

IX.  PLEUBOT^NIUM,  Nag. 

33.  P.  K0D061JV,  Lund,  in  Act.  B.  Soc.  Sc.  Up9.  Ser.  III.  viii. 
no.  2,  p.  90. — ^Docidium  nodosum,  Bail,  in  Balfi,  Brit.  Detm. 
p.  218,  t.  85.  f.  8. 

Long.  circ.  400  /i ;  lat.  ad  has.  semicell.  55  /i ;  lat.  apic.  30  /i. 
Hob.  Near  Tallahassee,  Plorida,  very  scarce  (H.  J.  no.  480). 
Laconia,  N.H.,  not  common  (H.  J.  no.  668). 

34.  P.  COKSTBTCTTTM,  H.  C.  Wood,  in  Smithton.  Contrib.  Knowl. 
xix.  (1874)  p.  121 ;  Lagerh.  in  Ofoers.  Sv.  Vet-Akad.  Fork. 
(1886)  no.  7,  p.  251. — Docidium  constrictum,  Bail,  in  Balfsy  Brit. 
Beam.  p.  218,  t.  35.  f.  7  (1848). 

Lat.  ad  bas.  semicell.  49  /i. 

Hob.  Laconia,  N.H.,  scarce  (H.  J.  no.  648). 

35.  P.  ScEPTBTTM,  Wett  ![  G.  S.  West^  in  Trans.  Linn.  Soc. 
Ser.  II.  {Bot.),  v.  p.  235,  pi.  13.  f.  6.— Docidium  Sceptrum, 
XMtz. ;  D.  tridentulum,  Wolle. 

Lat.  8-10 /i. 

Hah.  De  Land,  Plorida,  frequent  (H.  J.  no.  614). 

36.  P.  TBOCHiscuH,  Weit  Sf  G.  S.  West,  h  c.  p.  235,  pi.  13. 
ff.  4,  5. 

Hab.  De  Land,  Plorida,  very  common. 

LINK.  JOlTBir. — BOTAKT,  TOL.  ZXXIII.  T 
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The  specimens  agreed  -exactly  wifcli  those  originally  described, 
and  from  the  present  state  of  our  knowledge  of  this  type  of 
JPleurotanium,  it  is  impossible  to  say  whether  this  species, 
Doeidium^  verrucosum,  Bail.,  and  Pleterot€mium  tesiellatum^ 
Lagerh.,  are  identical  or  not.  The  figures  and  descriptions  of 
Docidium  verrucosum  and  J^leurotdsniwn  tessellatum  are  not  suffi- 
ciently accurate  to  admit  of  a  detailed  comparison,  but  they 
agree  in  having  the  rectangular  markings  more  numerous  and 
regularly  arranged,  a  character  which,  if  correct  (and  this  is  very 
doubtful),  readily  distinguishes  them  from  P.  trockucum.  Only 
an  examination  of  the  original  examples  of  Docidium  verrucostim 
and  Fleurotanium  tessellatum  can  definitely  determine  the  point. 

X.  TRIPLOCEEOS,  Bailey. 

37.  T.  vEETiciLLATXTM,  Bath  1851. — Docidium  verticillatum. 
Bail  in  Balfs,  Brit.  Desm.  p.  218,  t.  35.  f.  9  (1848). 

Lat.  45-47  /x. 

Sab.  Laconia,  N.H.,  common  (H.  J.  no.  649). 
"  All  the  specimens  seen  were  characterized  by  having  but  two 
bidentate  projections  at  each  end." 

38.  T.  GBACLLE,  Bail.  1851;  mrdst  in  K,  Sv.  Vet.-Akad. 
Handl.  xxii.  no.  8,  p.  64,  t.  vii.  f.  12. — Docidium  gracile, 
Wittr.  in  Nov,  Act.  Soe.  Upsal.  Ser.  III.  vii.  p.  21,  t.  1. 
f.  10. 

Lat.  20-26/1. 

Hah,  De  Land,  Florida,  occasional  (H.  J.  no.  576).  Laconia, 
K.H.,  occasionaL 

"  All  the  specimens  aeen  had  tioo  bidentate  processes  at  each 
end.  This  is  of  interest  in  connection  with  the  fact  that  all  the 
specimens  of  T,  verticillatum  (which  were  abundant)  showed  the 
same  peculiarity.    Are  these  two  species  really  distinct  F  " 

XI.  EUASTEUM,  mrenl, 

39.  E.  HUMEEOBUM,  Balfs^  Brit.  Besm.  p.  82,  t.  13.  f.  2. 
Long.  1(Mj  fi ;  lat.  76  /x. 

Uab.  De  Land,  Florida,  frequent  (H.  J.  no.  695). 
"  More  like  Ealfs'  figures  than  Wolle's." 
Var.  MAMMOSUM,  Schmidle,  in  Ber.  der  Naturfor.   Ges.  zu 
Freiburg,  vii.  Heft  1,  p.  106,  t.  6.  fE.  9, 10. 
Long.  100  ft ;  lat.  60  u. 
Hah.  De  Land,  Florida  (H.  J.  no.  652). 
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40.  EuASTBUM  Biiruosim,  Lenarm,  (1845);  Balfs,  Brit  Desm, 
p-  85,  t.  13.  f.  6fl,  ft,  c  (1848). 

Long.  56-60  /i ;  lat.  36-40  /x ;  lat.  istlim.  10  fi ;  crass.  22  /i. 
Sab,  Be  Land,  Florida,  abundant  (H.  J.  no.  600). 

41.  E.  AKSATTJM,  Mrenh.  (1832);  Balfsy  I  c.  p.  85, 1. 14.  f.  2. 
Var.  TUKOIDUM,  Borgesetiy  in  Vidensk.  Medd.  f.  d.  naturh, 

Foren.  Kjohenhavn  (1890),  p.  938,  t.  3.  f.  15. 

Hah.  Wake  Forest,  N.C.,  abundant  (H.  J.  no.  535). 

''In  some  specimens  the  sides  of  the  semiceUs  are  almost 
straight." 

42.  E.  SlXBHfiXALOBTJM,  U.  Sp.      (PI.  16.  fig.  7.) 

JS.  parvum,  circiter  1^-plo  longius  quam  latum,  prof  undo 
constrictum,  sinu  angusto-lineari ;  semicelluIsB  subtnlobas,  lobis 
lateralibus  oblique  truncatis,  marginibus  truncatis  ad  sinum 
conyergentibus,  lateribus  multo  concavis,  lobo  polari  lato  subrect- 
angulari,  angulis  superioribus  leviter  rotundatis,  apioe  convexo 
cum  incisure  prof  undo  linear!  in  medio ;  a  latere  visae  su  bo  vats, 
apice  rotundato-truncato,  lateHbus  cum  tumore  singulo  ad  partem 
inf eriorem ;  a  vertice  yis»  elliptic^,  tumoribus  binds  ad  medium 
utrobique. 

Long.  40  /x ;  lat.  26  fi ;  lat.  istbm.  6  /i ;  crass.  15  fc* 

Hob.  De  Land,  Florida  (H.  J.  no.  686). 

Tbis  species  is  closely  allied  to  E.  qitadrioeulatutn.  West  &  Gt.  S. 
West,  but  as  it  possesses  distinct  characters  we  think  it  should 
be  considered  as  another  species.  It  is  distinguished  from  the 
above-mentioned  Asiatic  species  by  its  proportionately  broader 
celhi,  its  different  lateral  margins  and  basal  aogles,  as  well  as  in 
the  apex  and  the  poles  of  the  vertical  view. 

43.  E.  PTBAMiDATUM,  West,  in  Joum.  Linn.  Sac.  xxix.  (Bot.) 
p.  139,  pi.  20.  f.  13.     (PL  16.  fig.  14.) 

Long  28  /x ;  lat.  20  /x ;  lat.  isthm.  6  //. 

Hab.  Florida  (H.  J.  no.  427  a). 

The  figures  of  this  species  previously  given  (cfr.  supra)  are 
very  bad  and  do  not  adequately  represent  the  species;  we 
therefore  give  a  more  accurate  figure  of  an  American  specimen. 

43  a.  E.  iNTEBMEDiiJif,  Cleve,  in  Ofvers.  Sv.  Vet-Akad,  Fork. 
(1864),  no.  10,  p.  484,  t.  4.  f .  1 ;  Lund,  in  I^.  Act.  B.  Soc.  Sc. 
Ups.  Ser.  III.  vii.  no.  2,  p.  21,  t.  2.  f.  4. 

The  typical  American  form  of  this  species  appears  to  have 

t2 
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more  produced  lateral  and  polar  lobes  than  the  European  plant; 
the  specimens  seen  by  Johnson  show  this  and  so  do  those 
contained  in  material  received  from  him.  {Cfr»  also  West  A 
G.  S.  West  in  Trans.  Linn.  Soc.  Ser.  II.  (Bot.)  v.  p.  242,  pi.  14. 
ff.  18,  19.) 

Long.  68  /i ;  lat.  42  /i ;  lat.  isthm.  8  /i ;  crass.  22  /i. 

J3*ft.  De  Land,  Florida  (H.  J.  no.  687). 

Var.  TALiDiJM,  n.  var.     (PL  16.  fig.  8.) 

Yar.  robustum,  lobis  lateralibus  et  polaribus  latioribus,  angulo 
loborum  lateralium  sursum  curvato. 

LoDg.  70  /I ;  lat.  40  /x ;  lat.  isthm.  8  /x ;  crass.  24  /x. 
Mai.  De  Land,  Florida  (H.  J.  no.  684). 

Var.  PUBUM,  nob,  (E.  purum,  WolUy  FresTiw.  Alg,  XT,  S. 
p.  37,  pi.  58.  ff.  9-11.) 

Yar.  angulis  loborum  lateralium  polariumque  late  rotundatis, 
sinu  minus  aperto. 

Hah,  Florida  and  New  Jersey. 

44.  EuASTsuH  JoHKSoirn,  n.  sp.    (PI.  16.  fig.  9.) 

U.  submediocre,  l|i-plo  longius  quam  latum,  profunde  con- 
strictum,  sinu  angusto  lineari;  semicellulsD  subtriangulares, 
angulis  basalibus  late  rotundatis,  lateribus  inferioribus  binoda- 
losis,  lateribus  superioribus  concavis,  apicibus  late  convexo- 
truncatis,  annulo  granulorum  prope  et  circa  apicem,  tumoribus 
granulatis  tribus  in  centre,  eo  mediano  et  inferiori  cum  annulo 
granulorum  6,  iis  superioribus  et  latera  versus  granulis  4 
instructis,  cum  granulis  circ.  4  intra  angulos  basales ;  a  latere 
yis»  ovat»;  a  vertioe  yisae  elliptics,  tumoribus  prominentibus 
utrobique,  et  in  centre  (circa  apicem  semicellulie)  cum  annulo 
granulorum  16. 

Long.  60  fi ;  lat.  40  /i ;  lat.  apic.  17  ft ;  lat.  isthm.  11  fi ;  crass. 
26/1. 

Sab.  New  Connecticut  (H.  J.  no.  628). 

46.  E.  ATTEKUATTTM,  Wdlle,  DesM.  U.  8.  p.  103,  pi.  26.  f.  17 ; 
West  If  Q.  8.  West,  in  Trans.  Linn,  8oc.  Ser.  II.  (Bot.)  v.  p.  243, 
pi.  14.  ff.  20,  21.— E.  Hastingsii,  Wolle,  Desm.  U.  S.,  new  edit, 
p.  118,  pi.  42.  ff.  16,  17. 

Long.  64  fA ;  lat.  36  /i ;  lat.  apic.  16  ^ ;  lat.  isthm.  11  fji ;  craas. 

23  m. 
Rob.  Seattle,  Wash.  (H.  J.  no.  638). 
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.  46.  EuASTEUM  GESiMATUH,  BolfB  (1844) ;  BHt.  Beim.  p.  87, 
t.  14.  f .  4. 

Loog.  48-55  /x ;  lat.  39-52  /i ;  lat.  isthm.  14  /i ;  crass.  26  .u. 
floft.  Bridgeport,  Conn.  (H.  J.  nos.  178  &  226).     Meredith 
(H.  J.  no.  369),  Plymouth  and  Laconia,  N.H.     Seattle,  Wash. 

47.  E.  DOLiFOBME,  n.  sp.    (PL  16.  fig.  12.) 

JS,  paryum,  1^-plo  longius  quam  latum,  profunde  constrictum, 
sinu  angusto-lineari  eztremo  subampliato ;  BemicellulsB  truncato- 
pjramidatad,  angulis  basalibus  rectangularibus,  lateribus  bi- 
nodulatis,  undulatione  basali  emarginato,  angulis  apicalibus 
mucronatis,  apicibus  latis  truncatis  et  levissime  convexis  in 
medio  leviter  emarginatis,  supra  et  juxta  isthmum  tumore 
prominenti ;  a  yertice  vissd  subanguste  ellipticse,  tumore  mediana 
utrobique ;  membrana  punctata. 

Long.  41  /i ;  lat.  27  /i ;  lat.  apic  20  /i ;  lat.  isthm.  10  fi ;  crass. 
17 /x. 

Hab.  De  Land,  Florida. 

48.  E.  BiNALB,  Ehrenb.  (1840);  Balfs,  I.  c.  p.  90,  t.  14.  f.  8 
(1848).— Heterocarpella  binalis,  Turp.  (1820). 

Sah  Duyal  Co.,  Elorida,  abundant  with  zygosp.'  (H.  J. 
nos.  298  &  307). 

"Zygospore  spiny,  with  the  spines  forked  at  tip." 

49.  E.  siBiBicuM,  Boldt,  in  Of  vers,  K,  YeL-Ahad,  Fork.  1885, 
no.  2,  p.  99,  t.  5.  f .  2 ;  Johns,  in  Bull  Torr.  Bot.  Club  (1895), 
xxii.  p.  292,  t.  239.  f .  18. 

Rob.  De  Land,  Florida,  scarce. 

50.  E.  CiASTOKii,  Baeib.  in  Bozpr*  Akad,  Krak,  Ser.  II.  ii. 
(1892),  p.  384,  t.  2.  f.  28;  West  ^  G.  8.  We$t,  in  Tram.  Linn. 
Soc.  Ser.  II.  (Bot.)  v.  p.  244,  pi  14.  f.  31. 

Bab.  De  Land,  Florida. 

51.  E.  ABBVPTUM,  Nordst.  in  Videntk.  Medd.  Naiurh.  Foren. 
Kjobenh.  1869,  nos.  14-15,  p.  217,  t.  2.  f.  3. 

forma  itnfOB.     (PI.  16.  fig.  10.) 

Long.  28  /x ;  lat.  21  /x ;  lat.  apic.  13*5  /i ;  lat.  isthm.  4*5  /i. 

Rab.  Minneapolis,  Minnesota. 

52.  E.  ocuLATTJM,  Borgeseny  in  Vidensk.  Medd,  Foren.  Ejobenh. 
1890  (1891),  p.  941,  t.  3.  f.  24. 

Forma  semicellulis  in  medio  apicis  emarginatis  (non  profunde 
.incisis),  aogulis  basalibus  rotundatioribus.     (PI.  16.  fig.  13.) 
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Long.  48  ft ;  lat.  30  /i ;  lat.  apic.  17  /i ;  lat.  isthm.  8  /i ;  crass.  19  fi* 
Hah,  De  Land,  Florida. 

68.  EuASTEiTM  ETOLUTUM,  West  ^  G.  S,  West,  in  Trans.  Linn, 
Soc.  Ser.  IL  {Bot.)  v.  p.  243,  pi.  14.  f.  22(1896).— E.  abruptnm, 
Nordst,^  var.  evolatum,  Nordst.  in  Ofoers.  Sv,  Vet.-Akad,  Fork, 
(1877),  no.  3,  p.  21,  t.  2.  f.  7.— E.  Nordcjtedtianum,  Wolhy  Dewi. 
U,  8.  pp.  105-6,  pi.  26.  ff.  7,  9-12  (1884).  — E.  coronatum, 
W.  B.  Turn,  in  Jmtm.  Boy.  Mier.  Soc.  Ser.  II.  y.  pp.  935-6^ 
pi.  15.  f.  9  (1885). 

£\  mediocre,  circiter  IJ-plo  longlus  qoam  latum,  profunde 
constrictum,  sinu  lineari  extremo  subampliato ;  semicellul» 
suboblonga^  vel  pyramidato-trapeziformes,  5-lob»,  incisuris 
lateralibus  similibus  apertis  et  rotundatis ;  lobis  lateralibus 
et  basalibus  similibus,  subrotundatis  vel  subtruncatis,  iaferi- 
oribas  paullo  majonbus,  spinis  brevibus  validis  3  (8»pe  2 
vel  4)  ad  marginem  et  spina  singula  (vel  rarius  spinis  biuis) 
intra  marginem ;  lobo  polari  maximo,  late  oblongo  et  truncato, 
lateribns  rotundatis  cum  spinis  brevibus  plerumque  2,  angulis 
apicalibus  cum  spina  singula  valida  divergenti  (longitudinis 
variabilis)  instructis,  incisura  mediana  profunda  et  subaperta, 
intra  marginem  apicalem  cum  verruca  rotundata,  emarginata  vel 
bidenticulata  juzta  incisuram  apicalem  utrobique;  in  centra 
semicellularum  verruca  magna  subtrilobata,  juxta  sed  supra 
.  vermcam  cum  scrobiculis  magnis  binis,  intra  angules  inferiores 
ct  juxta  sinum  cum  granulo  magoo  singulo  (vel  verruca  emargi- 
nata); a  latere  visas  angulari-ovatse,  basin  versus  cum  verruca 
magna  emarginata  utrobique,  angulis  superioribus  emarginatis, 
in  medio  apicis  cum  dente  instructa;  a  vertice  vis®  ellipticsB, 
polis  denticulatis,  in  medio  utrobique  cum  verruca  magna 
emarginata. 

Long.  60-71  fx;  lat.  37-47  /i;  lat.  isthm.  10-5-15  /u;  lat.  lob. 
polar.  30-35  ^  ;  crass.  27*5-31  /i.    (Fig.  zylogr.  1  a  et  6.) 

Sah.  Minneapolis^  Minnesota ;  Scarbro',  Maine ;  <Stc. 

This  species,  originallj  described  from  Brazil  as  a  variety  of 
E.  abruptum  and  since  found  in  S.  Africa  {efr.  Nordstedt,  ia 
Act.  TJnivers.  Lund.  vol.  xvi.  (1880),  p.  10),  is  a  frequent  North 
American  species  of  Buastrum;  and  after  examining  hundreds 
of  specimens  from  many  parts  of  the  United  States,  we  have 
become  well  acquainted  with  its  various  forms.  For  an  account 
of  its  distioctive  peculiarities  vide  West  &  G,  S.  West,  1.  c. ;  it 
is  a  very  distinct  plant  from  B.  ahmptumy  a  figure  of  a  small 
form  of  which  we  give  for  comparison  (PI.  16.  fig.  10). 
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The  variable  species  so  yeiy  badly  described  and  figured  by 
Wolle  as  E.  Nordstedtianum  is  without  question  E,  evolutum,  as 
specimens  of  an  Euastrum  received  from  him  from  Minneapolis, 
Minnesota  (one  of  the  most  abundant  habitats  of  E.  NordstedU 
ianum^  cfr.  Desm.  IT.  S.  p.  106),  are  identical  in  all  respects  with 
E.  evolutum.  The  figures  of  front,  vertical,  and  lateral  views 
given  by  Wolle  are  too  crude  and  inaccurate  to  be  of  any  value. 
E.  caronatum^  "W.  B.  Turner  *,  of  which  we  possess  the  original 
(and  numerous)  examples,  is  also  this  species  in  its  most  typical 
form ;  Turner's  figure  and  description  are  incorrect.  It  is  also 
rather  remarkable  that  the  specimens  described  as  E,  coronaium 
by  Turner  came  originally  from  the  late  Eev.  P.  WoUe,  and  are 
from  the  same  locality  as  those  described  by  the  latter  as 
E.  Nordttedtianum. 


Rg.  1.— All  X  620. 
aetb,  EuoMtnm  evoltaum,  Wert  &  Gt,  S.  West. 

e,        „  f,  „  (ormA  minor, 

d  et  e.        „  „  n  ▼lur.  integrius,  West  & 

Gt.  S.  West 
/•        ,»        pictum,  Borg.,  yar.  mbreotangularet  n.  yar. 


*  In  Nordstedt's  Index  Desmid.  (1896),  p.  234,  E.  coronaium  is  placed  as  a 
Bynonym  of  E.  simplex,  Wolle;  we  cannot  quite  comprehend  how  such  an 
obvious  mistake  arose. 
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In  1890  Borgesen  described  two  new  species  of  Euastrum 
from  Brazil,  S.  incudiforme  and  E,  Glazianii.  These  two 
species  we  must  consider  as  merely  varieties  of  JS,  evolutum,  after 
examining  forms  which  are  certainly  intermediate  between  them 
and  the  latter  species.  We  give  a  figure  of  one  of  the  transitory 
forms  between  the  type  and  var.  Glaziovii  (Pi.  16.  fig.  11). 

U,  Nordttedtianum  var.  elegant^  W.  B.  Turner  (in  K.  Sv.  Vet.- 
Akad.  Handl.,  Bd.  xiv.  no.  5,  p.  85,  t.  11.  f.  17),  if  correctly 
described  with  '^semicelluis  tumoribus  9  (6  margine,  2  sub- 
apice,  et  1  grandis  centrali  parte  dispositis)  omatie,"  must  belong 
to  some  other  species  and  not  to  JE.  evolutum.  Also  E*  miera" 
canthum,  W.  B.  Turn.  (1.  c.  p.  82, 1. 10.  f.  33)  may  belong  here, 
but  again  if  '*'  tumoribus  8  (4  lateralibus,  2  apicalibus  et  2  lobum 
polarem  yersus)  ornatie"  be  correct,  it  must  be  relegated 
elsewhere. 

The  following  are  the  varieties  of  this  species : — 

Forma  mikob.  (Fig.  xylogr.  1  <?.) — E.  Nordstedtianum  var. 
minor,  Wolle,  Deim,  U.  8.  p.  106,  pi.  26.  f.  8. 

Long  47  fi ;  lat.  30  p ;  lat.  isthm.  8  /i. 

Sab.  Minneapolis,  Minnesota ;  Orono,  Maine ;  Barvey  Lake, 
Pennsylvania,  <&c. 

Var.  iNCUDiroBME,  nob. — E.  incudiforme,  Borgeten^  in  Vtdensk. 
Medd.  Foren.  Xjobenh.  1890  (1891),  p.  940,  t.  3.  f.  22. 

Var.  lobis  lateralibus  cum  spiuis  paucioribus;  lobo  polari 
obverse  triangulari,  marginibus  lateralibus  glabris,  angulis  in 
spina  valida  productis,  apice  truncate  cum  denticulis  paucis. 

Borgesen's  dimensions  are : — Long.  55  /i ;  lat.  39  /i ;  lat.  isthm. 
7*5  fi ;  crass.  24  /i. 

Hab,  Brazil. 

Var.  GTJiAUEKSB,  nob. — E.  Glaziovii,  Borg.,  var.  guianense, 
Bacib.  in  Flora,  Ixxxi.  (1895),  p.  33,  t.  4.  f.  19. 

Var.  lobo  polari  subrectangulari,  angulis  apicalibus  cum  spina 
valida,  apice  convexo. 

Baciborski's  dimensions  are: — Long.  42  /x;  lat.  28  /i;  lat. 
isthm.  5  fi ;  crass.  20  ft. 

Hab.  Tapakoomasee,  British  0-uiana. 

Baciborski's  figure  appears  to  us  somewhat  crude,  but  we  have 
no  doubt  that  it  is  a  form  of  F.  evolutum. 

Var.  Glaziovii,  nob. — ^E.  Glaziovii,  Borgescn,  h  e.  p.  941,  t.  3. 
f.  23. 

Var.  lobis  lateralibus  subconfluentibus  cum  spinis  minoribus 
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paucioribusque ;  lobe  polari  lafciori  et  apice  conyexo,  margitiibus 
lateralibus  cum  spina  singula  prsditis. 

Borgesen*8  dimensions  are: — Long.  55  /i;  lat.  35  fi;  lat. 
isthm.  6*5  /x ;  crass.  21  fi. 

Sab.  Brazil. 

This  differs  from  var.  integriw  in  its  more  rectangular  lateral 
lobes,  the  lateral  margins  of  which  are  eyeu  slightly  divergeut ; 
the  apex  of  the  polar  lobe  is  also  much  more  convex. 

Var.  INTEQEITJS,  WestSf  O.  S,  West,  Trans.  Linn.  Soc.  Ser.  II. 
(Bot.)  V.  p.  244,  pi.  14.  ff.  23-26.  — E.  spinoaura,  Wolle,  Desm. 
U.  8.  p.  106,  pi.  27.  ff.  4-7,  17  (1884),  non  E.  spinosum,  Ralfs 
(1844). 

Var.  lobo  polari  cum  spina  singula  (vel  spinulis  binis)  utro- 
bique  infra  spinam  majorem,  iucisura  infra  lobum  polareni 
majore  et  latiore,  lobis  lateralibus  non  divisis  sed  subretusis, 
quadridenticulatis. 

Long.  52-61  ,i;  lat.  32-6-41  fi ;  lat.  isthm.  9-5-10  /i ;  lat.  lob. 
polar.  24-30  /i ;  crass.  22-27  /i.     (Fig.  xylogr.  1  rf  et  e.) 

JELah.  Minneapolis,  Minnesota ;  De  Land,  Florida ;  Bridgeport, 
Conn. ;  Harvey  Lake,  Pa. 

E.  clavatum,  W.  B.  Turn.  (1.  c.  p.  85,  t.  11.  f.  18),  may  be  a 
form  of  this  variety,  but  it  is  insufficiently  described  and  figured, 
and  must  therefore  be  held  as  doubtful. 

54.  EiJASTRTTM  PiCTrac,  Borgesen^  I.  c.  p.  939,  t.  3.  f.  19. 

Var.  8UBUECTAi9GuriARE,  n.  var.     (Fig.  xylogr.  1/.) 

Var.  minor,  semicellulis  in  parte  inferiore  subrectangularibus, 
angulis  basalibus  leviter  divergentibus,  sub  lobum  polarem  minus 
constrictis,  in  centre  cum  seriebus  verticalibus  tribus  grauulorum, 
supra  ea  granulis  magnis  duobus  positis,  et  granule  magno 
siuguio  juxta  incisuram  apicalem  utrobique,  etiam  granulis 
nonnullis  minoribus  intra  margines. 

Long.  59  fi ;  lat.  35  /i ;  lat.  lob.  polar,  (c.  spin,  apical.)  33  /i ; 
lat.  isthm.  9-5  /x. 

Sab.  Malaga,  New  Jersey. 

'    55.   E.  OCCIDKNTALE,  n.  Sp. 

B.  verrucomm,  Ehrenb.,  var.  simplex,'  Joshua,  in  Joum.  Bot.  (1885), 
xxiii.  p.  84,  t.  254.  f.  2;  -West,  in  Joum.  Roy.  Micr.  Soc.  1890,  p.  287. 
B.  verrucosunif  var.  simples  forma  tumesctns,  W.  B.  Turn,  in  K.  Sv. 
Vet-Akad.  Handl.  xxv.  no.  5,  p.  74,  t.  11.  f.  9».  Cosmarium  pro- 
tracfum,  Wolle,  Desm.  U.  S.  p.  83,  pi.  17.  ff.  27,  28 ;  noo  C.  protractum, 
De  Bary. 
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F.uastrum  mediocre,  circiter  1^-plo  longius  quam  latum, 
prof  undo  coDBtrictum,  siuu  angnBto-lioeari  extremo  ampliato; 
semicelluliB  tnincato-pyramidatas,  angulis  basalibuB  latiasime 
rotundatis,  lateribus  Buperioribus  retusis,  apicibus  late  Iruncatis 
retusisque,  angulis  superioribus  rotundatis ;  a  latere  visiB  trun- 
cato-ovatffi  apice  retuso;  a  vertice  tIsib  elliptics,  poliB  acute 
rotundatis,  ad  medium  utrobique  leviter  sed  late  inflatae ;  mem- 
braua  granulata,  granulis  numerosis  Bubconcentrice  ordinatiB. 

LoDg.  65-85  ^;  lat.  60-71  /a;  lat.  apic.  27-Sd  /i;  crass.  42  /i. 

Hah,  Near  Orono,  Maine.  Ponds,  Fennsjlvania.  Evanston, 
HI.  (H.  J.  no.  80).     Waverly,  Mass.  (H.  J.  no.  21). 

Bistrih.  Canada  and  North  Wales. 

After  examining  large  numbers  of  this  species  from  various 
localities  and  finding  its  characters  quite  constant,  we  are  now 
convinced  that  it  is  certainly  distinct  from  E,  verrueosum,  under 
which  species  Joshua  placed  it  as  a  variety.  Oosmarium  pro- 
tractum^  Wolle  (1.  c),  also  evidently  belongs  to  this  species. 
Joshua's  figure  is  more  accurate  in  outline  than  that  of  Wolle, 
but  shows  too  few  granules.  The  specific  name  'simples*  could 
not  be  adopted  as  this  name  has  already  been  given  to  two 
species  of  this  genus. 

56.  E.  VEBRUCOSUM,  Shrenh;  Bal/s^  Brit,  Desm.  p.  79, 1. 11. 
f.2. 

Var.  ALATUM,  WoUcy  Desm.  TT.  8.  p.  101,  t.  26.  f.  4. 
Hah.  Baton  Eouge,  Louisiana  (H.  J.  no.  821). 
Var.  BEDUCTUM,  NordkU  in  Act,  Uhiveri,  Lund.  xvi.  p.  9, 1. 1. 
f.  14. 

Long.  64  /I ;  lat.  60  /!• 

Hah.  "Wake  Forest,  New  Connecticut  (H.  J.  no.  529). 

XII.  MICEASTEEIAS,  A^. 

57.  M.  AKCUATA,  Bail,  in  Smithson.  Contrih,  ii.  Art.  8,  p.  37, 
t.  1.  f.  6  (1851) ;  I^ordst.  in  Ofver;  K.  Vet.-Akad.  Fork.  no.  3 
(1877),  p.  22-23  cum  fig.  xylogr.  II.  1,  2  e. 

Var.  GBACiLis,  West  If  G.  S,  West,  in  Trans,  Linn.  Soc.  Ser.  II. 
{Bot.)  V.  p.  238,  pi.  13.  f.  27. 

Long.  73  fi ;  lat.  121  /x ;  lat.  isthm.  10  /i. 
Hah,  De  Land,  Florida. 

58.  M.  PiiTBTATiFiDA,  Balfs,  Brit.  Desm.  p.  77,  t.  10.  f.  3.— 
Euasirum  pinoatifidum,  Kutz^ 
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A  form  with  an  extra  basal  tooth ;  lat.  60  /i ;  <7fr.  West  in 
Journ.  Linn.  Soc,  Bot.  xxix.  p.  133,  t.  20.  f.  9. 
Hah.  Seattle,  Wash. 

59.  MiORASTEBiAB  FUBCATA,  Balfs^  Brit.  Desm.  p.  73,  t.  9. 
f.  2  (1848).— M.  peeudofurcata,  Wolle,  1881 ;  Desm.  U.  S.  p.  Ill, 
t.  35.  f.  4. — M.  f  areata  var.  decurta,  W.  B.  Turn,  in  Journ.  Boy. 
Micr.  Soc.  1885,  p.  936,  t.  16.  f.  30. — M.  furcata  var.  simplex, 
Wolle,  1885 ;  Alff.  U.  S.  p.  40,  t.  59.  ff.  6-7. 

Sab.  De  Land,  Florida.  '*  Found  it  abundant  in  material 
collected  in  1895.  All  forms  were  present,  from  typical  oues  to 
those  with  the  lateral  arms  undivided.  A  specimen  showing 
oue-half  of  the  ^ pseudqfureata  '  type  and  the  other  half  of  the 
simplest  is  preserved  in  H.  J.  no.  560.  Diam.  of  simplest  part 
196  /i,  of  other  144  /i."    (Fig.  xylogr.  2  h.) 


Fig.  2.^Micra8teria6  furcata,  Balfs.    a  et  b,  X340. 
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SpecimeQ  of  ^  pseudof areata  *  form  in  H.  J.  do.  573  (lat. 
185^). 

"Found  several  curious  specimens  having  the  lateral  rays 
recurved  strooglj,  and  in  one  case  with  the  apices  blunt."  (Fig. 
xylogr.  2  a.) 

Seattle,  Wash.     Mostly  typical  and  rather  small  (lat.  120/i). 

60.  MrcRASTEBiA.s  BiNOKirs,  Bail.  1851 ;  Wolle,  Desm.  U.  8. 
p.  112,  t.  35.  ff.  1,2. 

Var.  SERBATCJLA,  Wolle,  1885 ;  Alff.  U.  S.  p.  41,  t.  59.  f.  15. 

The  specimens  are  referred  to  Jif.  ringens  with  some  doubt. 
In  the  two  specimens  observed  the  margins  were  serrate  as  in 
M.  mahabuleshwarensiSy  aud  the  apices  of  the  lobes  possessed 
three  teeth ;  also  they  had  each  a  basal  granulate  protuberance 
to  the  semicells.  One  specimen  (long.  145 /x;  lat.  116 /i;  lat. 
isthm.  21  /Lc)  possessed  a  series  of  granules  within  the  serrate 
margin,  whereas  the  other  (Laconia,  N.H.,  H.  J.  nos.  650  aud 
679 ;  long.  156  ft ;  lat.  152  /i)  was  quite  smooth.  These  forms 
appear  to  differ  from  many  specimens  of  M.  mahahuleshwarensit 
thut  we  have  seen  only  in  the  absence  of  the  additional  apical 
process. 

61.  M.  AMERICANA,  Balfs,  Brit,  Desm.  p.  xii  et  74,  t.  10. 
f.  la-c  (1848). — Euastrum  americanum,  Ehrenh.  1843. 

Var.  Lewisiaxa,  West^  in  Journ.  Boy.  Micr.  Soc.  1890,  p.  286, 
t.  5.  f.  13. 

Long.  80-103  /x ;  lat.  70-84  fi ;  lat.  isthm.  23-26 /x. 
Hab.  Ithaca,  N.Y.  (H.  J.  nos.  491  A  493). 

62.  M.  ToBBETi,  Bail  in  Balfs,  Brit.  Desm.  p.  210,  t.  35.  f .  5 ; 
Wolle,  Desm.  U.  S.  p.  108,  t.  30.  ff.  1-8. 

Rah.  De  Land,  Florida  (H.  J.  nts.  604  &  617). 

63.  M.  sPECiosA,  Wolle,  1885 ;  Alg,  U.  8.  p.  38,  t.  56.  ff.  1,  2; 
West  Sf  G.  8.  West  in  Trans.  Linn.  8oe.  Ser.  II.  (Bot.)  v. 
p.  240. 

Long.  104  fjL ;  lat.  96  /i. 

Hab.  De  Land,  Florida  (H.  J.  no.  561). 

64.  M.  TETBAPTEBA,  n.  sp.     (PL  16.  fig.  6.) 

M.  submediocris,  paullo  longior  quam  lata,  elliptica,  apicibus 
late  truucatis,  profuudissime  constricta,  siuu  lineari ;  semicellulsd 
quinquelobsB,  incisuris  subampliatis ;  lobo  polari  subinfundibuli- 
for  mi,  ejus  angulis  lateraliter  productis  et  decurvatis,  apice  con- 
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vexo  et  late  retuso ;  lobis  lateralibus  subiDSBqualibus  (superioribus 
majoribus)  cum  incisuris  primariis  tribus,  ea  mediana  profuDdiori, 
in  lobo  inferior!  lobulis  emarginatis,  in  lobo  superiori  lobulia 
divisis  cum  partibus  emarginatis ;  marginibus  sinuum  et  incisu- 
rarum  subpolarium  denticulo  (circ.  5)  regulariter  ordinatis 
intra  margines  ferentibus. 

Long.  116 /i;  lat.  100 /x;  lat.  apic.  lob.  polar.  56 /i;  lat.  isthm. 
16 /i. 

Hah.  Tallahassee,  Florida  (H.  J.  no.  546). 

In  the  division  of  its  lateral  lobes  and  also  in  the  possession  of 
the  small  teeth  bordering  the  margins  of  the  sinus  and  subpolar 
incisions,  this  species  most  nearly  approaches  M.  speciosa,  Wolle, 
but  the  ultimate  lobules  are  more  numerous,  emarginate  and  not 
sharply  apiculate  as  in  the  latter  species ;  the  polar  lobe  is  also 
quite  different  in  form. 

Dr.  Nordstedt  (in  letter  to  Johnson)  expressed  the  opinion 
that  it  was  nearest  M.  eonferta,  Lund.,  var.  hamata,  Wolle.  We 
think,  however,  that  the  decided  inequality  of  the  superior  and 
inferior  lateral  lobes,  and  the  marginal  denticulations  of  the 
median  and  subpolar  incisions,  are  characters  more  in  affinity 
with  Jf.  ifpeeiasa;  moreover,  the  polar  lobe  gradually  widens 
from  base  to  apex  and  the  latter  is  destitute  of  teeth. 

The  outward  form  of  M.  tetraptera  is  different  from  that  of 
either  M.  speciota  or  M.  ea^ferta  var.  hamata, 

65.  MiCBASTEBiAS  FOLIACBA,  Bail,  iff  Balfs,  Brit  Detm.  p.  210, 
t.  35.  f.  3 ;  Johnson,  in  Bot.  Qaz.  xix.  p.  56,  t.  6.  ff.  1-4. 

*    Long.  80  fi ;  lat.  85  /i. 

Sab,  Laconia,  N.H. ;  rather  scarce  in  a  pond  on  the  stream 
flowing  from  Lake  Winnepesaukee  (H.  J.  no.  665). 

66.  M.  APiCTJiiATA,  Menegh,  1840 ;  Cooke,  Brit.  Desm.  p.  186, 
pi.  48.  f .  1  (after  W.  B.  Turner). 

Lat.  220  fjL. 

Hah.  De  Land,  Florida  (H.  J.  no.  672). 

67.  M.  JoHKsoKii,  n.  sp.    (PI.  16.  fig.  5.) 

M.  magna,  circiter  tam  longa  quam  lata,  profundissime 
constricta,  lateralibus  sinus  sigmoideo-sinuatis ;  semicellulsB  pro- 
funde  quinquelobsD,  incisuris  extrorsum  ampliatis;  lobo  polari 
angusto  et  elongate,  lateribus  subparallelis  sed  apicem  versus 
divergentibus,  apice  late  bifido,  angulo  unoquoque  acuto  et  in 
spinam  longam  producto;  lobis  lateralibus  subcampanulatis  et 
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profunde  fissis,  lobulis  divergentibus  Bursum  angustatis  cum 
apicibus  profande  bif  urcatis,  angulo  unoquoque  ia  spinam  loDgam 
producto ;  semicelluliB  intra  marginem  lobi  UQiuscujusque  aerie 
spinarum  minutarum  coDfertarum  instructis. 

Long.  270  fi;  lat.  275 /i;  lat.  baa.  lob.  polar.  26  fi;  lat.  iathm. 
30 /i. 

Sah.  Be  Land,  Florida  (H.  J.  no.  580). 

This  ia  a  very  distinct  species  and  cannot  be  well  confounded 
with  any  other. 

68.  MiCKASTEBiAB  CBENATA,  Breb.  in  Balft^  Brit.  Deim.  p.  75, 
t.  7.  f.  2, 1. 10.  f.  4. 

Lat.  76/1. 

Sab.  Wake  Forest,  New  Connecticut,  occasional  (tt.  J. 
no.  530). 

XHL  XANTHTDIUM:,  Mretib. 

69.  X.  ANTiLOPCEiJM,  Kiitz.  (1849). — Cosmarium  antilopoeum, 
Breb.  (1840). — ^Xanthidium  fasciculatum,  Balf$y  Brit.  Besm.  (ex 
parte)  t.  20.  f.  1  a,  e. 

Var.  MINKEAFOLTENSE,  WolU^  1884. 

A  form  with  the  spines  nearly  half  as  long  as  the  body  and 
very  slender ;  in  the  centre  of  the  semicells  are  two  or  three 
semicircles  of  granules,  and  '^just  below  these  on  each  face 
arises  a  long  slender  spine  which  stands  out  widely.  This  is  not 
at  all  like  other  specimens  placed  here,  yet  agreea  in  essential 
features." 

Long.  c.  spin.  138  /<,  s.  spin.  72 /u  ;  lat.  c.  spin.  126 /i,  s.  spin* 
64  /x ;  long.  spin.  35  /i ;  lat.  isthm.  20  /i ;  cross,  s.  spin.  48  fc. 

Rob.  De  Land,  Florida  (H.  J.  no.  570). 

70.  X.  CONTEOVEHSXTM,  U.  Sp.      (PL  17.  fig.  2.) 

X.  antilopoBum  P  var.,  West  Sf  G,  S,  West,  in  Trans.  Linn.  Soe,, 
Ser.  II.  (Bot,),  v.  p.  252,  pi.  16.  f.  1. 

X.  parvum,  l^-plo  longius  quam  latum  (sine  spinis),  profunde 
constrictum,  sinu  acutangulo  subaperto ;  semicellulae  hexagono- 
ellipticsB,  angulis  lateralibus  et  apicalibus  spina  curvata  singula 
(vel  nonnunquam  spinis  geminatis)  prteditis,  spinis  omnibus 
Bursum  divergentibus ;  a  latere  visae  globose ;  a  vertice  visa 
elliptic^ ;  membrana  minute  punctata,  in  centre  semicellularum 
levissime  incrassata. 

Long.  c.  spin.  55-59  /ti,  s.  spin.  36*5-38  fi ;  lat.  c.  spin.  52-56/1, 
«.  spin.  31  fi ;  lat.  iathm.  7*6-8  /i ;  craas.  20-21  fi. 
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Hah.  Laconia,  N.H.  (H.  J.  no.  660). 

There  is  no  doubt  that  Johnson  has  observed  the  same  plant 
that  we  doubtfully  placed  as  a  form  of  X.  antilopcBum.  All  the 
specimens  seen  bj  him  had  only  single  spines  at  the  angles, 
whereas  many  of  our  examples  had  a  pair  of  spines  at  one  or 
more  of  the  angles.  It  is  a  much  smaller  species  than  X  anti- 
lopoBum^  and  although  the  form  of  the  semicelis  is  about  the 
same,  yet  the  spines  have  the  same  direction  as  the  paired  spines 
of  X,  cristatum ;  moreover  X.  antilopaum  never  has  single  spines 
at  its  angles.  The  forms  of  this  species  may  be  regarded  as 
intermediate  between  X.  inchoatuniy  Nordst.,  and  X.  antilopceum. 

71.  Xanthidium  hastifertjm,  W,  B,  Turn,  in  Joum.  Roy. 
Micr.  Soc.  1885,  p.  938,  t.  15.  f.  20. — X.  antilopoBum  var.  angu- 
latum,  Josh,  in  Joum.  Linn.  Soc,  JSot.  ixi.  (1886)  p.  643,  t.  24. 
f.  16. — X.  angulatum,  Lagerh.  (1887). 

Var.  JoHiTsoiTii,  n.  var. 

X,  antilopceum,  forma  Javanicum,  Johnson,  Bull.  Torr.  Bot. 
Club,  xxii.  (1895),  no.  7.  p.  295,  pi.  239.  f.  10;  non  X.  antilo- 
poeum  forma  javaniea,  Nordst.  1880  (=  X.  hastiferum  var. 
javanicum,  W.  B.  Turn.  1892). 

Var.  spinis  brevioribus  et  quasi  uniformibus,  spinis  apicalibus 
singulis  vel  geminatis  ;  serie  curvata  granulorum  8  infra  apicem 
semicellularum. 

Long.  c.  spin.  64  ^,  s.  spin.  52  /i ;  lat.  c.  spin.  80  /i,  s.  spin* 
52  /x;  lat.  isthm.  12 /i ;  crass.  30  /x. 

Hab.  Ann  Arbor,  Mich.  (H.  J.  no.  324). 

72.  X.  JoHWsoira,  n.  sp.    (PL  17.  fig.  1.) 

X.  minutissimum,  tam  longum  quam  latum  (sine  spinis),  pro- 
funde  constrictum,  sinu  acuto  eztrorsum  ampliato  ;  semicellulsB 
hexagono-ellipticsB,  angulis  lateralibus  spina  longa  tenui  singula, 
angulis  superioribus  spiuis  binis  similibus,  etiam  spinis  binis  ad 
marginem  inferiorem  prope  basin  semicellularum,  in  centro 
spinis  duabus  planitie  yerticali  dispositis;  a  latere  vis®  sub- 
circulares,  spinis  duabus  divergentibus  prope  apicem,  spinis 
geminatis  divaricatis  ad  medium  utrobique  ;  a  vertice  vis® 
elliptic®,  spinis  tribus  divergentibus  ad  polum  unumquemque, 
spina  singula  ad  medium  utrobique. 

Long.  c.  spin.  23  /i,  s.  spin.  11  ft ;  lat.  c.  spin.  23  /i,  s.  spin.  11  /i; 
lat.  isthm.  5  /x ;  crass,  c.  spin.  1 8  /i,  s.  spin.  6  fA. 

Hab.  Bridgeport,  Conn.  (H.  J.  no.  517). 
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73.  Xawthiditjm  Toeebyi,  Wblle,  1885  ;  Al^.  U,  S.  p.  36, 
t.  56.  ff.  13,  14. 

Long.  c.  spin.  80-92  /i ;  long.  s.  spin.  38-42  ft ;  lat.  c.  spin. 
.  86-92  fc,  8.  spin.  34-40 /i;  long.  spin.  25-29 /i;  crass,  bas.  spin. 
2-8-5  fi ;  lat.  isthm.  15  /i. 
Bab.  De  Land,  Florida  (H.  J.  nos.  577  A  588). 
"  In  the  vertical  view  it  is  distinctly  inflated  in  the  centre." 

74.  X.  AEMATUK,  Rabenh.  1847 ;  Ralfs,  Brit.  Dem.  p.  112, 
t.  18. — Cosmarium  armatum,  Br  eh.  1840. 

Var.  CEETicoHNE,  n.  var.    (Fig.  xjlogr.  3.) 
Var.  major,  processibus  multo  longioribus,  irregulariter  et  sub- 
dichotome  ramosis,  spinis  multo  longioribus  et  acutioribus. 


Fig.  3. — XcmtHdium  armatum,  Babenh.,  var.  eervioome,  n.  var. 
Three  of  the  prooeisefl.     X  520. 

Hah,  De  Land,  Florida. 

This  variety  is  the  "finely  developed  form"  mentioned  by 
'  WoUe  (Desm.  U.  S.  p.  92, pi.  21.  f.  1)  from  Mt.  Everett,  Mass.; 
his  figure,  however,  is  very  inaccurate  with  regard  to  the  pro- 
cesses and  spines. 

XIV.  COSMABIUM,  Corda. 

75.  C.  SBTUSIFOBME,  Qutw.  in  Bot.  Centrdlbl,  zliii.  p.  69. — 
C.  Hanmieri,  Eeinsch^  var.  retusiforme,  Wilier  in  Vid.'JSehk. 
Fork.  Christiania^  no.  11,  p.  32,  t.  1.  f.  16. 

Long.  21  /i ;  lat.  18  /i. 

Bah.  New  Baltimore,  Mich.,  occasional 

76.  C.  HOLMiKNSE,  Lund*  in  Nov.  Act.  B.  Soe.  Seient.  JTpi. 
Ser.  III.  viii.  no.  2,  p.  49,  t.  2.  f.  20. 

Var.  iVTEaETTM,  Lund.  I.  e. 
Long.  45-54  fi ;  lat.  28-34 /i. 
Hab.  Ithaca,  N.T.  (H.  J.  no.  511> 
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77.  CosMAEiTiM  Baileyi,  Wolle,  Detm.  U.  8,  p.  64,  pi.  16. 
ff.  17, 18. 

Var.  MAJOB,  West  Sf  G.  8.  West,  in  Trans.  Linn.  8oc.  Ser.  II- 
(Bot.)  T.  p.  246,  pi.  14.  f.  36. 
Long.  70-80 /i ;  lat.  70  /i ;  crass.  32  fi. 
Hah.  TaHaLassee,  Florida  (H.  J.  nos.  549  &  550). 

78.  C.  PACHTDEBMTJM,  Limd.  in  Act.  B.  8oc.  8cient.  Ups* 
Ser.  III.  ii.  p.  39,  t.  2.  f.  16. 

Var.  MXETTis,  Nardst.  in  Act.  Univ.  Lund,  ii.  (1873),  p.  18, 
1. 1.  f.  7. 

Long.  46-52  /i ;  lat.  40-44  fi ;  lat.  istlim.  12  /jl. 

Hah.  Cold  Spring  Harbour,  N.Y.,  frequent  (H.  J.  no.  158). 
De  Land,  Florida  (H.  J.  no.  681). 

The  examples  were  a  little  smaller  than  the  Norwegian  ones, 
and  proportionately  shorter ;  membrane  strongly  punctate.  It 
approaches  the  Cosmarium  mentioned  by  Nordstedt  (in  K.  St. 
Vet.-Akad.  Handl.,  Bd.  xxii.  no.  8,  p.  54,  t.  5.  f.  22),  but  is  a 
little  smaller  and  is  also  more  deeply  coostricted. 

79.  C.  CAPEWSE,  Be  Toni,  8yll.  Algar.  p.  969. — C.  pyramida- 
tum  subsp.  capense,  Nordst.  in  Act.  Univ.  Lund.  xvi.  (1880), 
p.  6,  t.  1.  f.  8. 

Forma  minor  et  isthmo  latiori;  long.  64 //t;  lat.  46  fc;  lat. 
ifsthm.  16  fjL.    (PL  17.  fig.  3.) 

Hah.  Whitmore  Lake,  Mich.  (H.  J.  no.  436). 

80.  C.  FEBFOBATUM,  Lund.  I.  0.  p.  40>  t.  2.  f.  16. 
Long.  61  /i ;  lat.  67  /u ;  lat.  isthm.  34  /jl. 

Hah.  Plymouth  and  Laconia,  N.H.,  scarce  (H.  J.  nos.  645  & 
646).    Harvey  Lake,  Pennsylvania,  frequent. 

81.  C.  ocELLATUic,  B.  Biohler  et  QuUv.  in  Bosprawy.  Ahad. 
Umiej.  Erakow.  Wydzial.  nat.-frzyr.  xxyiii.  (1894),  p.  164,  t.  4. 
f.7. 

Var.  AMEBiCAifUM,  n.  var. 

Yar.  longior,  semicellulis  cum  lateribus  levissime  retusis  et 
apicibuB  subtruncatis,  in  centro  incrassatis ;  a  yertice  yisis  ellip- 
ticis,  incrassatis  et  late  tumidis  ad  medium  utrobiqne,  tumore 
unoquoque  leviter  retuso. 

Long.  29  /i ;  lat.  24  /i ;  lat.  isthm.  5*7  /i ;  crass.  13  ft. 

This  yariety  differs  from  O.  oeellatum  yar.  incrassatum  in  its 

lUrar.  JOTTBy. — ^BOTAETT,  yOL.  ZXXIU.  Z 


Digitized  by  VjOOQIC 


1CEB8BS.  W.  WXBT  AND  G.  B.  WEST  OV 

proportioiiAtely  longer  cells,  its  somewhat  retuse  lateral  margins, 
and  in  the  more  emarginate  thickening  in  the  centre  of  the  semi- 
cells,  which  is  also  devoid  of  scrobiculation. 

82.   CosKABnnc  A2rouiii.Bs,   Johnson,  in  Bull.   Torr,    Bat. 
Club,  xxi.  (1894),  no.  7,  p.  290,  pi.  211.  f.  14. 
Long.  30 /u;  lat.  25 /i. 
Hob.  Baton  Souge,  La.,  scarce. 

88.  C.  BEOTAKGiTLASE,  Grun.  in  Bdbenh.  Flor.  Euirop.  Alg.  iii« 
p.  166  (1868).— C.  gotlandicum,  Wittr.  (1872). 

Long.  38 /u;  lat.  30 /u;  lat.  isthm.  10 /i;  crass.  18 /i. 
Hob,  Laconia,  N.H.,  occasionaL 

84.  C.  LUNATTJM,  Wolle,  Desm.  U.  S.  p.  66,  pi.  16.  f.  16. 
Var.  DEPRSssuH,  n.  yar.     (PI.  18.  figs.  2,  3.) 

Yar.  cellulis  circiter  l^-plo  latioribus  quam  longis,  apicibus 
depressis,  sinu  angnstiori  et  apice  acuto ;  pyrenoidibus  singulis. 
Long.  20-22  fi ;  lat.  30-31  /i ;  lat.  isthm.  6-7  /u. 
Mah.  Tallahassee,  Florida  (H.  J,  no.  561). 

85.  C  Sii!rosTE€K)S,  Sehaarschm,  in  Magyar.  Tudom.  Akad. 
Math.  9.  Termetz.  Kozlem.  zviii.  p.  266, 1. 1.  f.  12. 

Long.  10/1 ;  lat.  10  /u ;  crass.  &fi. 

Hah.  Seattle,  Wash.,  frequent. 

Yar.  OBTUSius,  Chitw.  in  Ifuov,  Notarina^  iii.  p.  21. 

Long.  10/1 ;  lat.  8  /i ;  lat.  isthm.  3  /i ;  crass.  4/i. 

JELdb.  Laconia,  N.H.,  occasional. 

86.  C.  PTGM^UM,  Aroh.  in  Quart  Joum.  Mier.  Sd.  1864, 
p.  174,  pi.  6.  ff.  46-49 ;  We8t  in  Journ.  Linn.  Soc.  {Bot.\  xadx. 
p.  146,  pi.  20.  f.  24. 

Yar.  ScHLiEFHACiQLAinjic,  nob, — G.  Schliephackianum,  Qrtm. 
in  Babenh.  Flor.  Burop.  Alg.  iii.  p.  167  (1868). 

Var.  semicelluHs  a  yertice  visis  timioreprominentiori  utrobique 
instructis. 

Long.  12  /I ;  lat.  10-12  /i ;  lat.  isthm.  8*5-5  /i. 

Htdf,  Bridgeport,  Conn.,  and  New  Baltimore,  Mich^  common ; 
Laconia,  N.n.,  occasional. 

Gtunow's  species  appears  to  ns  to  differ  from  O.  pfgnujmm^ 
Arch.,  only  in  the  more  prominent  central  protuberance,  and 
xumnot  therefore  stand  as  a  distinct  speciea.  Li  yertical  yiew 
O.  pygmwum  k  sufarhombQidal,  with  a  hint  indication  of  a  central 
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inflation.    The  breadth  of  the  isthmus  in  var.  Sehliephaehianum 
is  somewhat  variable. 

87.  CosMABiUM  sxiouuM,  Arch.  in  Proc.  Bull.  Nat.  Hut.  Soo. 
1864,  p.  49,  pi.  1.  ff.  32-33;  Nordst.  in  K.  Sv.  Vet.-AJtad. 
Randl.  xxii.  no.  8,  p.  68,  t.  6.  f.  12  (1888). 

Porma  major,  semicellulis  rotundatioribus ;  long.  41  /i ;  lat. 
24  /I ;  lat.  isthm.  9  /u. 

Kah,  Whitmore  Lake,  Mich.  (H.  J.  no.  669  a). 

Porma  angulis  basalibus  rectangnlaribus  et  sinu  angosto 
lineari ;  long.  17  /i ;  lat.  10  /u ;  lat.  isthm.  4  fi ;  crass.  6  /c 
(PL  16.  fig.  15.) 

Hah.  Plorida. 

88.  C.  Eeonellii,  Wille,  var.  MADAOASCABiEirsE,  West  Sf  Q-. 
8.  We9ty  in  Trans.  Linn.  Soe.  Ser.  II.  (Bot.)  t.  p.  68,  pi.  6.  f .  39. 

Long.  17  /i ;  lat.  19  /i ;  lat.  isthm.  4  fi. 
Rah.  De  Land,  Plorida. 

89.  C.  DIFFICILE,  Luthem.  in  VerhandL  d.  h.h.  zooh-hotan. 
Ges.  Wieuy  xlii.  (1892)  p.  551,  t.  8.  f.  3. 

LoDg.  31  fc :  lat.  20  /i ;  lat.  isthm.  6  fc. 
Hab.  Harvey  Lake,  Pennsylvania. 

90.  C.  BBPAiTDUM,  Nordst.  in  Botan.  Notisery  1887,  p.  162 ;  m 
K.  Sv.  Vet.'Akad.  Handl.  xxii.  no.  8,  p.  68,  t.  6.  f.  14 
(1888). 

Forma  MHiroE. — C.  odontopleurum^  Arch,  in  Ann.  Seott.  Nat* 
Hist.  (1894),  p.  169,  t.  2.  f.  13. 

Long.  16-17  /u  ;  lat.  14-15*6  /i ;  lat.  isthm.  6*6  ji. 

Hob,  "Raxyej  Lake,  Pennsylvania. 

(Qfr.  Borge,  in  Nuova  Notarisia,  1896,  p.  67 ;  and  West  &  Gt. 
S.  West,  in  Joum.  Bot.  mv.  (1897)  p.  120.) 

91.  G.  Bboitesii,  Beinsehj  in  Ahhandh  Naturhistor.  Qeselhek. 
Nwmherg,  Bd.  iii.  p.  112,  t.  7.  f.  8. 

Long.  12  fi ;  lat.  12  /i ;  lat.  isthm.  5  /« ;  crass.  6  /«• 
Hob.  Laconia,  N.H. 

92.  0.  BiocnoLATirM,  Menegh. ;  Balfs^  Brit.  Desm.  p.  95, 1. 16. 
f.6. 

Yar.  DEPBXBSI7M,  Sehaarsehm.  in  Magyar.  Tudam.  AJsad.  Math. 
M.  Termhz.  KMem.  zviii.  (1882)  p.  270, 1. 1.  f .  10. 

z2 
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Long.  11-5-15  fjL ;  lat.  12-6-17  /* ;  lat  iathm.  3-4-5  /*. 
Sab,  Harvey  Lake,  Pennsylyania. 

98.  G08HABITJM  SUBCBEKATUM,  Hontzsch,  1861;  Nordst.  in 
Ofbers.  K.  VeU-AJead.  Fork,  1876,  no.  6,  p.  21,  t.  6.  ff.  10, 11. 

''Zygospores  spliericaL,  about  32-36  //  in  diameter,  clothed 
with  scattered  spines  8-10 /u  long  suddenly  rising  from  a  conical 
base,  apices  slightly  furcate." 

JSah,  Arlington,  Mass.  (H.  J.  nos.  68  &  71). 

M.  C.  TTTMEKS,  Nordtt.  in  Ofvers.  K.  Vet.-Ahad.  Ibrh.  1872^ 
no.  6,  p.  36,  t.  7.  f .  23. 
Yar.  aLABBUM,  n.  var. 
Yar.  cellulis  glabris,  granulis  nuILis. 
Long.  52  // ;  lat.  35  /i ;  lat.  isthm.  24  /u ;  crass.  30  /i. 
Sab.  Wyoming,  Pa.  (H.  J.  no.  457). 

95.  C.  BosTAForsKii,  GhUw.  1890;  in  Spratoozd,  fizyjogr. 
Akad.  Umi^.  Krakow,  xxvii.  (1892)  p.  67,  t.  3.  f.  16. 

Yar.  AMBBiCANUM,  n.  yar.    (PL  17.  fig.  13.) 
Yar.  semicellulis  apicibus  truncatis,  supra  isthmum  glabris;. 
a  yertice  visis  tumore  glabro  utrobique. 

Long.  32  fi ;  lat.  24  /u ;  lat.  isthm.  11  fi  ;  crass.  16  /i. 
Sab.  Palo  Alto,  Calif.  (H.  J.  no.  668). 

96.  C.  MODESTUM,  n.  sp.     (PI.  17.  fig.  12.) 

O.  parvum,  circiter  l|-plo  longius  quam  latum,  profundissime 
constrictum,sinu  angusto-lineari;  semicellulss  pyramidato-trapezi- 
formes,  angulis  basalibus  rectangularibus,  lateribus  conyexis  cum 
crenis  4,  iis  apices  versus  majoribus  et  truncatis  (vel  levissime 
emarginatis),  apicibus  truncatis  rectisque,  intra  crenas  et  apioem 
cum  granulis  minimis  indistinctis  concentricis  et  radiantibus ;  a 
latere  yiss  late  ovatsd ;  a  yertice  yisffi  elliptic89  cum  tumoie  lato 
utrobique ;  pyrenoidibus  singulis. 

Long.  33  (JL ;  lat.  26  ft ;  lat.  isthm.  7  fi ;  crass.  17  /li. 

Sab.  Whitmore  Lake,  Mich.  (H.  J.  no.  439). 

Compare  with  O.  oostakimj  Nordst.,  and  C.  apkaniehondrumr 
Nordst. 

97.  C.  POLTKOBPHinc,  Nordst.  inVidensh.  Medd.  Ifaturh, 
Foren.  Ejobenh.  1869,  nos.  14-15,  p.  209,  t.  3.  f.  31. 

Long.  36 /i;  lat.  28 /i;  lat.  isthm.  7 /i ;  crass.  20 /«. 
Sab.  De  Land,  Florida  (H.  J.  no.  611). 
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98.  CosMABiTTH  Baoibobseh,  Logerh.  in  Ofvert.  K,  Sv.  Vet." 
Akad.  Forh.  1887,  no.  8,  p.  637.— C.  Nordstedtii,  Eaeib.  1884. 

Long.  48  /J, ;  lat.  53  ft ;  lat.  istbm.  20  /i. 
Hab.  Laconia,  N.H.,  occasional. 

99.  G.  MONOMAzuif,  Lund,  in  Nov.  Aet.  Soe,  Seient  Upa. 
fler.  III.  Tol.  viii.  no.  ii.  p.  82,  t.  7.  £.  11. 

Var.  TMSTiCHiTM,  n.  var.    (Fig.  xylogr.  4.) 
Yar.  granulis  9  in  centro  semicellularum  in  seriebus  trans- 
Tersis  3  ordinatis. 

Long.  32  /x ;  lat.  36  /u ;  lat.  isthm.  11  /u ;  crass.  20  fc. 


o  o  o         ooO 
c  d 

Pig.  ^.-^ComMLTwm  monomtufum,  Lund.,  Tar.  trittichum,  n.  yar.     X750. 

0,  front  Tiew ;  b,  yertioaL  yiew ;  c  and  d,  different  arrangements  of  the 

central  granules. 

Sab.  WUtmore  Lake,  Micb.  (H.  J.  no.  452). 

Tbe  grannies  in  tbe  centre  of  tbe  semicells  vary  somewbat  in 
rnmber  and  arrangement ;  tbe  central  one  or  one  of  tbe  outer 
ones  may  be  doubled,  or  tbe  middle  one  of  tbe  basal  row  may  be 
wanting. 

100.  G.  TAXicHoiTDBtni,  Lund.  L  c^  p.  39,.  t.  2.  f.  13. 

Var.  BiDBWTULUM,  Logerh.  in  Ofvere.  K,  Vet.-JJcad.  Fork. 
1885,  no.  7,  p.  287,  t.  27.  f .  8. 
Long.  32-34  /i ;  lat.  30-32  /x ;  lat.  istbm.  8  /i ;  crass.  16-17  fi. 
Hob.  Seattle,  Wasb. 

101.  C.  PSEunoTAUCHOiTOBirM,  Nordit.  in  (Jfvere.  K.  Vet.- 
Jkad.  Fork.  1877,  no.  3,  p.  20,  t.  2.  f.  5. 

Var.  rLOEiDBNSE,  n.  var.     (PI.  18.  fig.  1.) 
Yar.  egregia,  apicibus  semicellularum  angustioribus  et  retusis 
^angulis  apicalibus  leviter  productis),  serie  transversi  yerrucarum 
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emarginataram  8  supra  basin;  cellulis  a  Yertioe  tuob  angoeti- 
oribns,  aerie  Yerracarum  emarginataram  3  utrobique  (ea  mediana 
majori). 

Long.  26-26-5  /u  ;  lat.  33*5-86*5  /i ;  lat.  istlim.  6*5-7-5  /i ; 
crass.  16  //• 

Eah.  De  Land,  Florida. 

This  is  a  noteworthy  Tariety ;  in  the  front  view  the  warts  are 
seen  to  be  very  irregular  with  regard  to  their  emargination. 

102.  CoBMAEiTM  siiBinrnicKPs,  n.  sp.    (PL  17.  fig.  6.) 

C,  subparvum,  1^-plo  longius  quam  latum,  profunde  constrictum^ 
sinu  lineari ;  semicellulffi  oblongo-ellipticse,  apice  recto  in  medio, 
cum  seriebuB  horizontalibus  4  granulorum  trans  medium,  serie- 
bus  superioribus  duabus  cum  granulis  6,  in  serie  proxima 
granulis  4,  in  serie  infima  granulis  3,  cum  scrobiculis  magnis 
irregulariter  tnangularibus  inter  granules;  a  latere  visie  sub- 
globosffi  cum  granulis  4  in  parte  superiori  marginis  utrobique ;  a 
Tertice  viss  late  ellipticsd. 

Long.  44  fi ;  lat.  34  fi ;  lat.  istlim.  9  fi ;  crass.  26  fi. 

Edb.  Laconia,  N.H.  (H.  J.  no.  673). 

From  its  nearest  ally  C.  nudieepSy  Johns.,  it  is  distinguished 
by  its  elliptical  semicells,  by  the  absence  of  granules  at  the 
opening  of  the  sinus,  by  the  less  numerous  and  differently 
arranged  granules  across  the  front  of  the  semicells,  and  in  the 
Bubtriangxdar  scrobiculations  between  these  granules.  It  may 
also  be  compared  with  (7.  insigne^  Schmidle. 

108.  G.  C08MET17K,  WeH  Sf  G.  8.  WeH,  in  IVoim.  Linn.  8oc^ 
Ser.  XL  {Bot.)  y.  p.  250,  pi.  16.  f .  4. 

Long.  53  // ;  lat.  48  /i ;  lat.  isthm.  13  /i ;  crass.  28  /x.  (PI.  17. 
fig.  5.) 

Hob.  Laconia,  N.n.  (H.  J.  no.  672). 

104.  C.  LATTTM,  Breb.  in  Mem.  8oc.  Sei.  Nat.  Cherbourg^  It- 
p.l28,t.l.f.  10. 

Mob.  Edgemoor,  Ind.  (H.  J.  no.  116).  New  Baltimore 
Mich.     Cold  Spring  Harbour,  N.Y.  (H.  J.  no.  148).     Meredith,. 

isr.H. 

105.  C.  JoHKSONn,  n.  sp.     (PI.  17.  ^.  4.) 

C,  magnum,  l^l-plo  longius  quam  latum,  profunde  constrictum,. 
■mu  lineari  eztremo  ampliato  et  extrorsum  late  aperto;  semioellul®^ 
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spherico-elliptice,  apicibus  BubdepiessiB  ;  a  yertioe  Yiss  latiBsime 
ellipticiB ;  membrana  granulata,  granulis  in  aerieboB  yertioalibua 
20  et  borizontalibuB  16  regulariter  ordinatis. 

Long.  104  fi ;  ]at.  70  /i ;  lat  iBthm.  28  fi ;  crasB.  58  fi. 

Hob.  Elorida  (H.  J.  no.  514). 

We  conBider  this  a  very  diBtinct  BpedeB  ;  itB  form,  the 
arrangement  of  its  numerouB  granuloB,  and  its  great  thickness 
being  very  characteristic.  The  nearest  species  to  it  is  (7.  oonr 
spersum^  Ealfs,  var.  rotundatum^  Wittr.,  from  which  it  is  easily 
diBtinguished  by  the  rounded  form  of  its  semicells,  its  proportion- 
ately greater  length,  its  more  numerous  series  of  granules,  and 
the  form  of  its  vertical  view.  It  might  also  be  compared^with 
C.  latum,  Breb. 

106.  GosKABimc  BXNXFOBMS,  Arok.  in  Jaum.  Sot.  xii.  (1874) 
p.  92. — C.  margaritiferum  var.  reniformis»  Balft. 

Long.  53  /i ;  lat.  43  /i ;  lat.  isthm.  16  /x.    (PL  17.  fig.  9.) 

ICah.  New  Baltimore,  Mich. 

Var.  coMPRESBUM,  ybrdit.  in  Baton.  NottMcr,  1887,  p.  159;  in 
K.  8v.  Vet.'Akad.  Randl.  zxii.  no.  8,  p.  46,  t.  5.  f .  5. 

Long.  55  /I ;  lat.  53  fi;  lat.  isthm.  17  /i ;  crass.  27  /i.  (PI.  17. 
fig.  10.) 

Mob.  Laconia,  N.H.  (H.  J.  no.  661). 

Var.  ELEVATUM,  n.  var.    (PI.  17.  fig.  11.) 

Yar.  semicellulis  altioribus,  diametro  paene  Ij^plo  longioribus, 
anguUB  baaalibus  subrectangularibuB,  lateribuB  in  parte  inferior! 
Bubparallelis. 

Long.  52  /i ;  lat.  36  /i ;  lat.  isthm.  14  /x;  crass.  24 /i. 

JSdb.  Whitmore  Lake,  Mich.  (H.  J.  no.  434). 

107.  C.  Nathobstii,  JBoldtjin  Bih.  till  K. Sv.Vet.-Akad.  SondL 
zoi.  no.  5,  p.  20, 1. 1.  f .  21. 

Long.  53/1;  lat.  44  /u  ;  lat.  isthm.  12*5  fi. 
Bah.  New  Baltimore,  Mich.  (H.  J.  no.  278). 

108.  G.  TuEPnm,  Breh.  in  MSm.  Soc.  Soi.  Nat.  Okerhourff 
iv.  p.  127,  t.  1.  f .  11. — C.  Turpinii,  forma,  Lund. ;  C.  Turpinii 
yar.  Lundellii,  Gutw. 

Long.  70  /i ;  lat.  50  /i ;  lat.  isthm.  14  /x ;  crass.  86  /«. 
Bdb.  ChcBter,  S.C.   (H.   J.  no.  625).     Alma,  Mich.  (H.  J. 
no.  619). 
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109.  CosKAsnTM  DENTATUM,  Wolle,  Desm.  U.  S.  p.  76,  pL  13. 
t  15;  West  4r  G.  S.  West,  in  Trans,  Linn.  Soc.  Ser.  IL 
(Bot)  y.  p.  249,  pi.  16.  ff.  10, 11. 

Long.  120-130  fi ;  lat.  84-100  /x. 

Sah.  Edgemoor,  Ind.,  very  scarce  (H.  J.  no.  134).  Cold 
Spring  Harbour,  N.Y.,  not  very  rare  in  middle  pond  (H.  J. 
noB.  151  &  172).  Bridgeport,  Conn.  (H.  J.  no.  20).  Whit- 
more  Lake,  Mich.,  not  frequent  (H.  J.  no.  465). 

110.  C.  Eloiseaktm,  WoUe,  Desm.  U.  S.  p.  85,  pi.  19.  ff.  1, 2; 
West  ^  G.  S.  West,  I.  e.  p.  248,  pL  15.  f .  22. 

Long.  105  // ;  lat.  72  fi ;  lat.  isthm.  34  ft. 
Hob.  Laconia^  N.H.,  scarce  (H.  J.  no.  641). 

111.  C.  PS£crDAM(BinjK,  Wille,  in  Bih.  tiU  K.  Sv,  Vet.-Akad. 
Handl.  viii.  no.  18,  p.  18,  t.  1.  f.  37  (1884).— C.  inornatum, 
Josh.,  1886. 

Var.  babiUlJix,  Nordst,  in  Botan.  Notiser,  1887,  p.  160 ;  in  K. 
Sv.  Vet.'Akad.  Handh  xiii.  no.  8,  p.  50,  t.  5.  f .  14. 
Long.  40  fi ;  lat.  22*5  /x ;  lat.  isthm.  15  ft. 
Hob.  Malaga,  N.J. 

112.  C.  ELEGAiTTissiinnc,  Lund,  in  Act.  E.  8oe.  Seient.  Ups. 
Ser.  ni.  viii.  no.  2,  p.  53,  t.  3.  f .  20. 

Var.  siMPLiciUB,  n.  var.    (PI.  17.  fig.  7.) 
Yar.  minor,  semicellulis  verrucis  simplicibus  et  rotundatis,  in 
seriebus  verticalibus  7  (ut  visis)  et  horizontalibus  7  ordinatis. 
Long.  55  fc;  lat.  22  fi. 
Hob.  Florida  (H.  J.  no.  345). 

113.  C.  OEMBTATUM,  West  Sf  G,  S.  West,  in  Trans.  Linn.  Soe. 
Ser.  n.  (Bot.)  v.  p.  251,  pi.  15.  f.  14.— C.  brasiliense,  Nordst.^ 
subsp.  ordinatum,  Borgesen,  in  Vidensk.  Meddel.  Boren.  Kjobmh. 
1890  (1891),  p.  40,  t.  4.  f.  32. 

Var.  DEFBSssuM,  n.  var.    (PL  17.  fig.  8.) 
Yar.  semicellulis  depressis,  angulis  basalibus  rotundioribus, 
granulis  paucioribus  et  reductis. 
Long.  27  fi ;  lat.  29  ft ;  lat.  isthm.  8  fi ;  crass.  18  ft. 
Hob,  De  Land,  Florida  (H.  J.  no.  632). 
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114.  CosiCABiTTH  CBEPEBUM,  West  S^  O.  S.  West^  in  Trans. 
lAnn.  Soc.  8er.  II.  (Bot)  v.  p.  63,  pi.  7.  f .  11. 

Long.  84  ft ;  lat.  31  /u ;  lat.  isthm.  13  fi. 

Sidb,  Harvey  Lake,  Fennsjlvania. 

The  granules  are  slightly  larger  than  in  the  original  specimenSi 
"but  otherwise  the  plants  agree  in  all  details. 

116.  C.  SPnrosPOEUM,  Lagerh.  in  Ofverg.  K,  Sv.  VeU-JJcad. 
Mrh.  1887,  no.  8,  p.  638.— C.  Broomii,  yar.,  Wolle,  Desm.  U.  S. 
pi.  17.  ff.  8,  9. 

Rah.  Ann  Arbor,  Mich.,  abundant  and  conjugating  (H.  J. 
no.  311). 

116.  C.  PEOTBAOTTTM,  De  Bory^  Conj.  p.  72.— Euastrum 
protractum,  ITty. 

Long.  84-36-6  fi ;  lat.  36-^6  /x  ;  lat.  apic.  18  /i ;  lat.  isthm. 

Eah.  Harrey  Lake,  Pennsylvania. 


^?f^ 


0«  •     t^*    •       > 


^■^- 


Fig.  5. — Comnarium  tripUeaium,  Wolle. 

akb,  Speoimena  from  Minneapolis,  x520.    c.  Specimen  from  Soorbro', 

Maine,  X520.    tL  Specimen  from  Siason,  California  (after  Johnson),  x770. 

117.  C.  TEiPLiCATUM,  Wblle,  1883 ;  Desm.  TT.  8.  p.  73,  pi.  19. 
ff.3-6. 

Long.  44-62  /i ;  lat.  34*6-43  fi ;  lat.  isthm.  10-14  fc ;  crass. 
^8  fi.    (Pig.  xylogr.  5.) 

Hab,  Bridgeport,  Conn.,  common  (H.  J.  no.  216).  Ann  Arbor, 
Mich.  Orono  and  Scarbro',  Maine.  Minneapolis,  Minnesota. 
Holdemess  (H.  J.  no.  376)  and  Plymouth,  N.H.     Burlington, 
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KanB.    Seattle,  Wash.     Sisson,  Calif.  (H.  J.  no.  403).     TaUa- 
hassee,  Florida. 

The  description  of  this  plant  given  by  Wolle  (I.  e.)  is  rerj 
good  so  far  as  it  goes,  but  he  Has  entirely  omitted  to  mention 
the  Bniiace  markings  situated  slightly  above  the  middle  of  the 
semicells.  We  have  seen  this  species  from  many  parts  of  the 
United  States,  and  its  characters  are  fairly  constant ;  the  semi- 
cells  are  subrectangular,  with  faintly  retnse  sides  which  gently 
converge  towards  the  straight  apex,  the  superior  angles  being 
more  rounded  than  the  inferior  ones.  The  three  large  hemi- 
spherical granules  at  each  superior  angle,  the  three  within  each 
of  these  angles,  and  the  three  just  within  the  apex  are  quite 
constant  in  all  the  specimens  we  hare  examined. 

Across  the  upper  part  of  the  semicells  there  are  from  5  to  7 
large  granules,  more  depressed  than  those  at  the  superior  angles 
and  arranged  in  two  or  three  transverse  series,  this  arrangem«nt 
being  variable  even  on  the  two  halves  of  the  same  cell.  Sur-^ 
rounding  these  central  granules  are  hexagons  of  rather  con- 
spicuous scrobiculations,  the  latter  often  extending  among  the 
marginal  granules.  The  granules  at  the  inferior  angles  are 
smaller  than  those  on  the  other  parts  of  the  semicell ;  there  are 
usually  two  on  the  margin  and  two  or  three  vrithin,  but  more 
rarely  specimens  are  met  with  which  possess  only  one  on  the 
margin  and  one  within. 

!Fig.  5  d  (which  is  from  a  drawing  by  Johnson)  has  a  rather 
different  arrangement  of  the  surface  granules,  and  the  middle 
one  of  the  three  within  the  apex  is  situated  rather  below  the 
other  two. 

118.  CosMABiTJM  STJ66PSCI0SUM,  Nordst.  in  dfvers.  JC.  Vet.^ 
Akad.  Mrh.  1875,  no.  6,  p.  22,  t.  6.  f .  18. 

Long.  42  /I ;  lat.  82  fi ;  lat.  isthm.  11  /i ;  crass.  21  fi. 

ffah.  Wake  Forest,  N.C.  (H.  J.  no.  522). 

This  was  recorded  by  Johnson  (Bull.  Torr.  Bot.  Club,  xxiL 
1895,  no.  7,  p.  293)  as  O,  eostatum,  Nordst. ;  his  drawing,  how- 
ever, is  identical  in  all  respects  with  typical  forms  of  C.  tub- 
9pecio9um. 

119.  C.  MONiLiPOBMB,  Ealfs^  BHt.  Dettn.  p.  107,  1. 17.  t  6. 
— Tessarthonia  moniliformis,  Turp. 

Forma  pakbubifobkis,  Beimerl,  in  Verh.  d,  k.h.  zooL-hoi^ 
Gei.  Wien,  1891,  p.  598,  t.  5.  f.  11. 
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Long.  25  fi;  lat.  15  /i ;  lat.  isthm.  9  p.    (PL  17.  fig.  15.) 
Mob.  Cold  Spring  Harbour,  N.T.  (H.  J.  no.  237). 

Porma  elokgata.     (Pi.  17.  fig.  14.) 

Ponna  semicellulis  longitudinaliter  late  ellipticis. 

LoDg.  41  fA ;  lat.  11  fi ;  lat.  isthm.  7  /i. 

JEToft.  Laconia,  N.H.  (H.  J.  no.  668). 

120.  CosKASiUM  YiBiDB,  Josh.  in  Joum.  Bot.  zxiii.  (1885), 
p.  34,  pi.  254.  f.  3.— Colpopelta  viridis,  Corda,  1834. 

Long.  48-19  fi ;  lat.  25-26  /x ;  lat.  isthm.  20  /i. 
ffo*.  Staten  L,  N.Y.  (H.  J.  no.  479).     Ithaca,  N.Y.  (H.  J. 
no.  490).    Easton,  Conn.    Holdemess,  N.H. 

121.  C.  Thwattesii,  Balfi,  Brit.  Bern.  p.  109,  t.  17.  f.  8. 
Lat.  40  II. 

Rah.  SisBon,  Calif.  (Mt.  Shosta,  at  3500  feet).     Palo  Alto, 
Calif.  (H.  J.  no.  500). 


XV.  COSMOCLADIUM,  Br&>, 

122.  C.  QuiMBTi,  Wood^  in  Smitkson.  Contrib.  Ekawl.  ziz. 
(1874)  no.  9,  p.  134,  t.  1.  f,  9 ;  Wolle^  Bern.  U,  8.  p.  61. 

Lat.  drc.  18  /x. 

Mob,  Staten  I.,  N.Y. ;  abundant  in  Silver  Lake,  forming 
bright  green  gelatinous  masses  (H.  J.  no8.  383  <&  384). 

XVL  SPONDYLOSIUM,  Brib. 

128.  S.  ICOKILIFOBME,  Lund.  in  Nov.  Act.  Soc.  Sdent  Uj^n, 
8er.  nL  yiii.  no.  2,  p.  92,  t.  5.  f .  16. 
Long.  cell.  34  fi ;  lat.  17  /x. 
B.ab.  Laconia^  N.H.,  occasional  (H.  J.  no.  680). 

124.  S.  PULCHBUM,  Arch,  in  Britch.  Infus,  ed.  IV.  p.  724.— 
Sphierozosma  pulchrum,  Bail,  in  Ealfsy  Brit,  Besm,  p.  209,  t.  35. 
f.2- 

Var.  DTTLATUM,  West  ^  G.  S.  West,  in  Tran9,  Linn.  Soc. 
Ser.  11.  (Bot.)  t.  p.  231,  pL  12.  f .  10. — Sphsrozosma  pulchrum 
var.  inflatum,  Wolle. 

Lat.  60 II. 

Sab.  Laconia,  N.H.,  scarce  (H.  J.  no.  667). 
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126.  Spoin>TLOsiUM  b.ect±kbvlasx,  West  ^r  O^-  S.  West^  in 
Tram.  Linn.  Soe.  Ser.  II.  (Bot.)  y.  p.  231,  pi.  12.  ff.  13,  14.— 
SphaBrozoama  rectangulare,  Wblle ;  Sphffirozosma  Gobelii,  Baetb. 

Long.  21-22  fjL ;  lat.  60-68  /i ;  kt.  isthm.  12-6-16  /x. 

Sah.  De  Land,  Florida  (H.  J.  no.  682).     Malaga,  N.J. 

The  specimeDB  from  Plorida  possessed  somewhat  smaller  teeth 
than  those  from  New  Jersey.  A  figure  of  the  basal  view  of  a 
semioell  is  given  (PI.  18.  fig.  4). 

XVn.  8TAUEASTEUM,  Meyen. 

126.  S.  siBiEicuM,  Boryey  in  Bih,  till  K.  \Bv.  Vet.-Akad. 
Mandl.  xvii.  (1891)  no.  2,  p.  9, 1. 1.  f.  4. 

Forma  tsiooka.  West  4"  ^«  S.  West,  in  Joum.  Boy.  Mier. 
Soe.  1896,  p.  167,  pi.  4.  f .  39. 
Long.  16*6  /i ;  lat.  16  /x  ;  lat.  isthm.  8*6  /x. 
JBLah.  Minneapolis,  Minnesota. 

127.  S.  BiPTiLiric,  Nordst.  in  Vidensh.  Medd.  Naturh.  Foron* 
Kjohenh.  1869,  nos.  14-16,  p.  227,  t.  4.  f.  66. 

Long.  (s.  spin.)  19  fi ;  lat.  s.  spin.  16*6  /x,  c.  spin.  29  /x ;  lat. 
isthm.  6/1.    (PLIS.  fig.  8.) 
Sah.  De  Land,  Florida. 

128.  S.  TBiFiDUM,  Nordst.  I.  e.  p.  226,  t.  4.  f.  61. 
Long.  32  fi ;  lat.  32  fi. 

Rob,  Seattle,  Wash.,  occasional. 

129.  S.  BBA^iLiBNSE,  Nordst.  I.  c.  p.  227,  t.  4.  f  39. 
Rah.  De  Land,  Florida,  frequent. 

130.  S.  Eatenslii,  Wood^  in  Smithson.  Contrih.  EmowI.  zlx. 
(1874)  no.  9,  p.  163,  t.  21.  f.  22. 

Lat.  18-26  /I. 

Hah.  Northfield,  Mich.  (H.  J.  no.  166).  Wake  Forest,  N.O. 
(H.  J.  no.  619). 

131.  S.  EBASUM,  Bre^.  in  Mem.  Soe.  Soi.  NatB  Cherbourg^  iy. 
p.  143, 1. 1.  f.  28. 

Forma  espottiloba,  Lund,  in  Nov.  Act.  Soe.  Sei&nt.   Upg. 
Ser.  in.  viii.  no.  2,  p.  62. 
Lat.  32-37  ft. 
Rob.  Edgemoor,  Ind.    Whitmore  Lake,  Mich.  (H.  J.  no.  449). 
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182.  Staubastbuh  hexacebum,  Wittr.  in  Bih.  till  VeU-Akad. 
Sandl.  i.  no.  1, 1872,  p.  61. — Desmidium?  hexaceros,  JShrenb. 

Var.  ATBHSUM,  n.  var.     (PI.  18.  ^g.  13.) 
Yar.  semioellulis  angulis  productis  et  sursum  curvatis ;  a  yer- 
tice  visis  lateribus  leviter  concavis. 

Long.  18  fi ;  lat.  20*5  fj, ;  lat.  istlim.  4'5  /i. 
Sab.  Bridgeport,  Conn. 

183.  S.  STEiOLATUM,  Areh.  in  Fritch.  Infus.  ed.  IV.  p.  740. — 
Fhjcastrum  striolatum,  Nag,  Gatt,  einz.  Alg,  p.  126,  t.  8  a.  f .  3. 

Porma  bbasilibitsis,  W.  B,  Turn,  in  K.  Sv.  Vet.-Akad. 
Sandl.  XXV.  no.  6,  p.  109, 1. 13.  f.  15. 

A  form  with  the  apex  yery  slightly  conyei. 
Long.  25  fjL ;  lat.  22  ft ;  lat.  isthm.  7  /i. 
Hah.  Laconia,  N.H.  (H.  J.  no.  676). 

134.  S.  PUNOTULATUM,  BrSb.  in  Balfs,  Brit.  Desm.  p.  183, 
t.  22.  f .  1- 

Sab.  Ann  Arbor,  Mich.,  with  zygospores  (H.  J.  nos.  319  & 
320).    Abundant  from  many  other  States. 

186.  S.  LAOOKiBirsE,  n.  sp.    (PL  18.  fig.  9.) 

8.  parrum,  1^-plo  latins  quam  longum,  profondissime  con- 
strictum,  sinu  angusto-lineari ;  semicellulffi  elliptico-semicircu- 
lares,  angulis  lateralibus  in  processus  breyes  bifurcatos  productis, 
marginibus  infra  processus  breyibus  et  conyergentibus  ad  sinus 
cum  denticulo  singulo,  dorso  alto  conyexo  cum  yerrucis  emargi- 
natis  circ.  8,  serie  yerrucarum  emarginatarum  yel  truncatarum  8 
intra  dorsum,  et  yerrucis  duabus  in  centre  ;  a  yertice  visie  sub- 
angust®  elliptic®,  polo  unoquoque  cum  processu  breyi  bif urcato, 
lateribus  yerrucis  10  prsoditis,  iis  medianis  binis  majoribus  utro- 
bique ;  a  latere  yiss  hexagono-circulares,  marginibus  lateralibus 
superioribos  cum  yerrucis  subtruncatis  3  instructis. 

Long.  26  /x ;  kt.  39  /i ;  lat.  isthm.  8*5  /jt ;  crass.  17  fi. 

Sab.  Laconia,  N.H.  (H.  J.  no.  643). 

The  front  yiew  of  this  species  has  a  slight  resemblance  to 
S.fat;ficulatum,  Lund. 

186.  S.  oosHABioiDES,  Nord^t.  in  Vidensk.  Medd,  naturh, 
Foren.  Epbenh.  1869,  nos.  14-15,  p.  223,  t.  4.  f.  43  (1870).    ; 
Long.  64  fi ;  lat.  36  fi ;  lat.  isthm.  16  ^. 
Hob.  De  Land,  Florida. 
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137.  Stattbastbum  PACHTBHTircHnic,  NordH.  in  Ofvera.  K, 
Vet'Akad.  mrh.  1876,  no.  6,  p.  32,  t.  8.  f.  34. 
Long.  31-34-5  /u ;  lat.  31-5-35  /u ;  lat.  isthm.  8-9-6  /i. 
Hah,  Harvej  Lake,  FennBylvania.    Minneapolis,  Minnesota. 

1B8.  S.  suBLiBTispnruM,  n.  sp.    (PI.  18.  figs.  20-22.) 

8.  parvmn,  1^-plo  latins  quam  longum  (cum  processibns), 
profunde  constrictum,  sinu  aperto  et  obtuso ;  semicellulffi  cor- 
pore  inconspicuo,  processibus  digitatis  duobus  late  diyergentibus, 
marginibus  processuum  parallelibas  ad  apices  subito  attenuatis ; 
a  yertice  yisao  triradiatie,  corpore  inconspicuo;  membraoa 
glabra. 

Long.  25  /u ;  lat.  37  fx ;  lat.  istbm.  7  fi. 

Hah.  Laconia,  N.H.  (H.  J.  no.  651). 

This  species  approaches  8,  Itevupinum^  Biss.,  but  is  relatiyely 
very  much  broader,  has  mucb  less  body,  and  has  cylindrical 
processes  oDly  attenuated  at  their  extremities. 

139.  S.  PSEUDOTETBAGEBUM,  Wett  4"  ^«  8.  Wetty  im  Trmtt. 
Linn.  8oc.  Ser.  II.  (Bot.)  v.  p.  79,  pi.  8.  f.  39.— S.  contortum, 
Delp.,  var.  pseudotetracerum,  Nordst.  in  K,  8v,  Vet.-Akad. 
Handl.  zxii.  no.  8,  p.  50,  t.  5.  f .  14. 

Long.  8.  proc.  16-17  /x,  c.  proc.  24-27  fi ;  lat.  c.  proc.  21-22  ^ 
lat.  isthm.  5*5  fi. 

Hah.  Harvey  Lake,  Pennsylvania. 

140.  S.  IBBEOTTLABE,  Westj  in  Jaum.  Boy.  Micr.  8oe.  lS94t, 
p.  12,  pi.  2.  ff.  49,  60. 

Long.  s.  proc.  9*6  /i,  c.  proc.  20  ft ;  lat.  c  proc.  17-24  fi;  lat. 
isthm.  5*6  /x;  crass.  9  ft. 

Hah.  Harvey  Lake,  Pennsylvania.  Whitmore  Lake,  Midu 
(H.  J.  no.  461).   De  Land,  Florida. 

141.  S.  TEinjissitfVHy  West  !f  G.  8.  Wett^  in  Trant.  Limn. 
8oc.  Ser.  IE.  {Bot.)  v.  p.  78,  pi.  8.  f.  43. 

Long.  8.  proc.  11*5  /i,  c.  proc.  28  /i ;  lat.  s.  proc  9  /u,  c.  proc« 
29  fi ;  lat.  isthm.  4  /x. 
Hah,  De  Land,  Florida. 

142.  B.  lOTuruM,  WoUe,  1884;  Demn.  U.S.  p.  187,  pL  6L 
ff.  5-7. 

The  plants  seen  by  Johnson  and  regarded  by  him  as  most 
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probably  S.  iotanumy  are  precisely  similar  to  those  we  haye 
noticed  from  England  and  the  United  States,  and  which  we  have 
always  thought  to  be  WoUe's  species.  As  Wolle's  description  is 
too  meagre  and  somewhat  incorrect,  and  his  figures  very  indis- 
tinct, we  feel  it  desirable  to  describe  and  figure  this  species. 

8,  minutissimum  et  inoonspicunm,  paullo  latins  quam  longum 
(cum  processibus),  modice  constrictum,  sinu  parvo  acutangnlo 
aperto;  semicellulsB  subrectangulares,  angidis  basalibus  sub- 
rectangularibus  et  non  rotundatis,  apicibus  leyissime  convexis, 
angolis  superioribus  in  processus  longos  divergentes  bi-  vel  tri- 
nodulosos  productis,  apicibus  processuum  emarginatis ;  a  vertice 
yiwB  triangulares,  lateribus  subrectis,  angulis  in  processus  longos 
nodulosos  productis ;  membrana  glabra. 

Long.  s.  proc.  8-10  /i,  c.  proc  18-20  /* ;  lat.  s.  proc.  6-9  /n, 
c.  proc.  13-21  fi ;  lat.  isthm.  d'5-4  /i.     (Fl.  18.  figs.  14, 15.) 

Sab.  Bridgeport,  Conn.  (H.  J.  no.  527). 

143.  Staitrastbum  biooboitatijm,  Johns,  in  Bull,  Torr.  JBot. 
Club,  xxi.  (1894),  p.  290,  t.  211.  f.  9. 

Hah.  Whitmore  Lake,  Mich.  (H.  J.  no.  454).  Malaga,  New 
Jersey. 


Kg.  6.-0.  8.  incisum,  Wolle,  abnormal  form,  X  600.  h.  Ditto,  X  700. 
e.  8.  puiekrum,  Wolle,  X  400.  d,  e,  /.  8.  distentum,  Wolle,  X  620.  (/  is 
somewhat  oblique.) 

144.  8.  nrciSTTM,  Wolle,  D&sm.  U,  a.  p.  132,  pi.  41.  ff.  12-14. 
A  figure  is  giyen  of  a  normal  (fig.  xylogr.  6  b)  and  an  abnormal 
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(fig.  zjlogr.  60)   form  of    this  species  for  compafison  with 
S.  distentum. 

Hah.  Edgemoor,  Ind.  Bridgeport,  Conn.  (H.  J.  nos.  54  & 
193).    Ann  Arbor,  Mich.  (H.  J.  no.  323). 

145.  Stausjlstbum  distekduk,  Wolle,  1882 ;  Desm.  IT.  8, 
p.  149,  pi.  41.  ft.  15-16. 

Long.  25  /i ;  lat.  38  /i ;  lat.  isthm.  8*5  fx.     (Fig.  xylogr. 

Hob.  De  Land,  Florida.  Harrej  Lake,  FennsjlFama,  abun- 
dant. 

This  species,  which  we  have  seen  in  abundance,  has  a  minute 
furcate  spine,  or  rather  a  small  emarginate  wart,  on  each  side  of 
the  incision  between  the  processes ;  owing  to  their  position  these 
warts  are  best  seen  when  the  plant  is  oblique.  This  character  ia 
not  mentioned  by  WoUe,  although  it  is  due  to  the  presence  of 
these  emarginate  warts  that  the  apex  in  front  view  is  *'  crenn- 
late."  In  all  the  specimens  we  have  examined  the  incision 
between  the  processes  is  a  mere  notch  and  not  "  a  deep  linear 
sinus,"  and,  like  the  emarginate  warts,  is  best  seen  when  the 
plant  is  an  oblique  position. 

In  Johnson's  specimens  from  Florida  this  incision  was  rather 
wider,  otherwise  they  were  identical  with  the  Fennsjlvania 
examples.  In  all  cases  the  processes  of  one  semicell  alternate 
with  those  of  the  other. 

A  figure  ia  giren  of  a  vertical  view  of  S.pulehrum^  WoUe,  for 
comparison  with  this  species  (fig.  xjlogr.  6  e), 

146.  S.  coBOKULATTTM,  Wolle^  Desm.  V.  S.  p.  135,  pi.  44.  f.  11. 
Lat.  84  fi. 

Sah.  De  Land,  Florida,  scarce  (H,  J.  no.  591). 
**  It  seems  doubtful  whether  this  is  distinct  from  a  six-rayed 
S.  Ophiuroj  Lund." 

147.  S.  AsACHiTB,  Balfs,  1846 ;  Srit.  Bern.  p.  136,  t.  23. 
f.6. 

Long.  25  fjL ;  lat.  52  /li. 

Sab.  De  Land,  Florida. 

American  forms  of  this  species  very  often  have  all  the  pro- 
cesses (as  seen  in  vertical  view)  curved  in  the  same  direction  (as 
in  S.  eyrtoeertm). 
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148.  Staueastbum  testitum,  Bal/s,  Brit.  Desm.  p.  143,  t.  23. 
f.  1. 

Var.  toetum,  n.  var.     (PI.  18.  fig.  16.) 

Var.  seDiicellulis  a  vertice  visia  processibus  curvatis  (ut  in 
8.  cyrtacero)  et  tortis. 

Lat.  Go  /I. 

Mab,  Bridgeport,  Conn. 

The  processed  are  not  only  curved  but  twisted  oq  their  axes, 
the  dorsal  verrucs  causiog  the  outer  curre  of  the  processes  to  be 
very  rough  and  the  inner  one  almost  smooth. 

149.  S.  oeacile,  Balfs,  1845 ;  Brit,  Desm.  p.  136,  t.  22.  f.  12. 
A  figure  is  given  (PL  18.  fig.  7)  of  an  abnormal  form  from 

Whitmore  Lake,  Mich.  (H.  J.  no.  456). 

150.  S.  concnninrM,  n.  sp.  (PI.  18.  fig.  17.)— S.  forficnlatum, 
Wolle,  Desm.  U.  8.  p.  144,  pi.  51.  ff.  16-19  {non  Lundell). 

8.  submagQum,  1^-plo  latius  quam  longum  (cum  processibus), 
modice  constrictum,  sinu  aperto  acutangulo ;  ^emicellulaB  sub- 
trapeziformes  (vel  obverse  semicirculares),  angulis  in  processus 
horizontales  breres  yalidos  productis,  marginibus  processuura 
spinulosis,  apicibus  processuum  cum  spinis  magnis  divergen- 
tibus  tribus,  dorso  leviter  convexis  cum  processibus  brevibus 
bifurcatis  6  ad  marginem ;  a  vertice  visaB  triangulares  vel 
quadrangiilares,  angulis  in  processus  breves  productis,  lateribus 
concavis  cum  processibus  brevibus  bifurcatis  6  ad  marginem 
nnumquemque. 

Long.  44  fjL ;  lat.  68  jj, ;  lat.  isthin.  14  /k. 

Sab.  Fioridrt  (H.  J.  no.  555). 

This  is  evidently  the  same  plant  as  the  one  Wolle  named 
8.  forficnlatum,  Johnson  remarks  tliat  the  short  bifurcate 
processes  are  sometimes  twice  bifid.  It  seems  to  us  to  be  nearer 
8.  vestitum,  Balfs,  than  8.  firficulatum,  Lund. 

151.  S.  ELONOATU\r,  Barker,  in  Qtiarf.  Journ.  Micr.  Sc.  ix. 
p.  424. — S.  terebrans,  Nordat. 

Long.  65  /I ;  lat.  36-42  fi ;  lat.  isthm.  9  /i. 
Hah.  De  Land,  Florida ;  common. 

152.  S.  LEPTOCLADUM,  Nordst.  in  Vidensk.  Medd.  Naiurh. 
Foren.  Kjobenh.  1869,  nos.  14-15,  p.  228,  t.  4.  f.  57.  Inclu^. 
var.  eornutum,  Wille,  in  Bih.  till  K.  Sv.  Vet.-Akad.  Handl. 
viii.  no.  18,  t.  1.  f.  89. 
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There  can  be  no  doubt  that  S.  leptocladum  always  possesBes 
tbe  two  spines  at  the  apex  of  the  semicells ;  this  was  made  tbe 
character  for  a  variety  (v.  comutum)  by  "Wille,  but  we  think  it 
highly  probable  that  these  spines  had  been  broken  off  in  the 
specimens  originally  described  by  Nordstedt.  All  the  examples 
we  have  ever  seen  of  this  species  from  many  diverse  parts  of  the 
world  possessed  tliese  spines,  and  it  is  worthy  of  note  that  other 
observers  record  only  the  v.  comutum,  a  fact  which  confirms 
our  suspicions  as  to  the  invariable  presence  of  the  apical  spines 
in  uninjured  examples. 

158.  Staurasteum  Johksonii,  West  4f  ^-  ^-  W^est,  in  Trans. 
Linn.  8oe.,  Ser.  II.  (Bot.),  v.  p.  266,  pi.  17.  f.  16. 

Mab.  Cold  Spring  Harbour,  N.T.  (E.  J.  no.  176).  Ann. 
Arbor,  Mich.  (H.  J.  n.  312).  Meredith  and  Holderness,  N.H. 
Whitmoor  Lake,  Mich.     Laconia,  N.H. 

164.  S.  Anchoba,  West  Sf  G.  S.  West,  I.  c.  pi.  17.  flf.  18-20. 

Long.  76 /i;  lot.  140/*. 

Hab.  Laconia,  N.H.  (H.  J.  uo.  657). 

155.  S.  Cekastes,  lAind.  in  Nov,  Act,  Soc.  Scient.  Ups.  Ser.  III. 
viii.  no.  ii.  p.  69,  t.  4.  f.  6. 

Long.  56  fi;  lat.  64 /x. 

Hab.  De  Land,  Florida  (H.  J.  no.  589). 

156.  S.  MACBOCEBrM,  Wolle,  1880;  Destn.  U.  S.  p.  134,  pi.  48. 
ff.3-5. 

Lat.  c.  proc.  150-165  /j. 

Hab.  De  Land,  Florida,  occasional  (H.  J.  no.  592). 

167.  S.  BADiANB,  n.  sp.     (PL  18.  fig- 18.) 

8.  mediocre,  psne  duplo  latius  quam  longum  (cum  processibus), 
modice  constrictum  ;  semicellulsB  obverse  subsemicircularibus,  api- 
cibus  subrectis  glabrisque,  angulis  in  processes  validos  horizontales 
productis,  apicibus  processuum  tridentatis  (ut  visis) ;  a  vertice 
visas  circulares  processibus  validis  radiantibus  8,  verruca  emar- 
ginata  ad  basin  processus  uniuscujusque  utrobique  et  denticulis 
duobus  ad  marginem  unumquemque,  apicibus  processuum  quadri- 
dentatis ;  membrana  glabra. 

Long.  42  fjL ;  lat.  68-80  /i ;  lat.  isthm.  21  /i. 

Hab.  De  Land,  Florida  (H.  J.  no.  683). 
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Var.  KiTENSiraf.     (PI.  18.  ^g.  19.) 

Yar.  processibua  elougatia  et  teuuioribus,  denticulis  4  vel  5  ad 
marginem  unumquemque. 
Lat.  81  fA. 
Hah.  De  Land,  Florida. 

158.  Stavrastbum  AucTifiCON,  Lund,  in  Nov,  Act,  Soc.  Sclent. 
Ups,  Ser.  III.  viii.  no.  ii.  p.  70,  t.  4.  f.  8. — Xanthidium  Arc- 
titscon,  Ehrenh, 

Hah.  Bridgeport,  Conn.  Cold  Spring  Harbour,  N.T.  Me- 
redith and  Holderness,  N.H.  Burlington,  Kansas,  frequent  in 
ponds  with  Azolla.     Whitmore  Lake,  Mich. 

159.  S.  LEPTAOAKTHUif,  Nbrdst.  in  Vtdensk,  Medd.  NiUurh. 
Faren.  Xjobenh.  1869,  p.  229,  t.  4.  f.  46. 

Tbe  form  of  this  species  seen  from  Florida  possessed  nine 
radial  processes  and  six  apical  processes,  thus  having  the  same 
proportion  (4:6)  of  apica]  to  ba^al  processes  as  in  the  typical 
plant.     Long.  48/* ;  lat.  68 /z.     (PI.  18.  f.  12.) 

160.  S.  KiTCHELii,  Wblle,  1882 ;  Degm.  U.  S.  p.  150,  pl.  40. 
ff.  35,  36. 

Long.  c.  proc.  67-64/1 ;  lat.  c.  proc.  57-67  fi.  (PI.  18.  figs. 
10, 11.) 

Hah.  De  Land,  Florida  (H.  J.  no.  599). 

161.  S.  xiPHLDiOPHOBUM,  JFbZZtf,  1885 ;  Al^.  U,  S.  p.  44,  pl.  57. 
flF.  21,  22. 

Var.  BKACHYACANTHUM,  West  Sf  G.  S.  West,  in  Trans.  Linn, 
Soc.  Ser.  II.  (Bot.),  v.  p.  269,  pl.  18.  f.  7. 

Long.  s.  spin.  28 /i,  c.  spin.  48 /u;  lat.  26 /i. 

Hah.  Seattle,  Wash. 

Probably  the  same  as  var.  simples,  WoUe,  but  very  different 
from  his  description  and  figure. 

XVIIL  AETHEODESMTJS,  Ehrenb. 

162.  A.  BiFiDUB,  JBreh.  in  Mem.  Soc.  Sci.  Nat.  Cherbourg,  iv. 
p.  136, 1. 1.  f.  19/i. 

Long.  11  fi ;  lat.  9  a ;  lat.  isthm.  3  fx. 
Hah.  Seattle,  Wash. 

163.  A.  COKTEEGKNS,  Ehrenh.  1838 ;  Ealfs,  Brit.  Desm.  p.  118, 
t,  20.  f.  3. 

Hah.  Ajii\  Arbor,  Mich. ;  "  a  form  quite  abundant  with  the 
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tipines  parallel "  (H.  J.  no.  809).  De  Land,  Florida ;  "  rery 
strrng  spines,  strongly  recurved/*'  Seattle,  Wash.;  *'a  rather 
slender  form." 

164.  Artubodksmus  cubvatus,  W.  B.  Turn,  in  if.  Sv.  Vet,- 
Akad.  HandL  mv.  no.  5,  p.  133,  t.  11.  ff.  31,  33,  t.  12.  ff.  2,  7, 
11,  13,  et  15. 

Forma  cellulis  late  ellipticis ;  long.  64  /x ;  lat.  s.  spin.  46  fi ; 
long.  spin.  20  /i ;  lat.  isthm.  9  a* 

Hob.  De  Laod,  Florida  (H.  J.  no.  559). 

165.  A.  Incus,  Mom.  1845;  Ealft,  Brit.  Desm.  p.  118,  t.  20. 
f .  4  a-d. 

Var.  TALiDUs,  u.  var.     (PI.  17.  fig.  16.) 

Var.  seroicelluHs  obverse  seniicircularibus,  apicibus  subrectis, 
spinis  longis  yalidis  divergeotibus. 

Long.  8.  spin.  35  /i,  c.  spin.  Ill  /i ;  lat.  s.  spin.  36  /a,  c.  spin.  76 /i ; 
long.  spin.  42 /i ;  craas.  spin,  ad  bas.  3'5/i ;  lat.  isthm.  8*5  fu 

Hab.  De  Land,  Florida. 

These  are  the  largest  specimens  of  this  species  we  have  yet 
observed  ;  in  form  they  agree  with  one  of  the  figures  given  by 
Wolle  (Desm.  17.  S.  pi.  24.  fig.  3). 

166.  A.  TBiAirouLABis,  Lagerh,  in  Ofvers.  K.  Vet. -Akad  Fork. 
1885,  no.  7,  p.  244,  t.  27.  f.  22. 

Vnr.  INFLATI'S,  n.  var. 

Var.  seniicellulis  latissime  angulari-ellipticip,  apicibus  elevatis 
truncatisque,  spinis  validioribus  et  Isvissime  extrorsum  curvatis. 
Long.  38  ^ ;  lat.  s.  spin.  21  /i,  c.  opin.  72  /i ;  lat.  istbm.  7  /i. 
Hah.  Laconia,  N.H.  (H.  J.  no.  659). 

XIX.  SPH^EOZOSMA,  Corda. 

167.  8.  Wallichii,  JacoU.  in  Botan.  Tidsskr.  viii.  (1874), 
p.  211.— 8.  excavatum,  var.  /3,  Wallich. 

Hah.  Burlington,  Kans.     Seattle,  Wash. 

XX.  DESMIDIUM,^^. 

168.  D.  APT0G05UM,  Breh,  1835. — ^Aptogonum  Desmidium, 
Ralfs,  Brit.  Desm.  p.  64,  t.  32.  f.  1. 

Hah.  Duval  Co.,  Florida,  abundant  and  conjugating  (H.  J. 
no.  295). 
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169.  Desmibium  quadrattjm,  Nordst.  in  Act.  Univ.  Lund,  ix. 
p.  49,  t.  1.  f.  24. 

Hah.  Baton  Eouge,  La.,  rare. 

170.  D.  coabctatum,  Nordtt.  in  JBotan.  Notuter^  1887,  p.  155 ; 
in  K.  Sv.  Vef.'Akad.  Handl.  xxii.  no.  8,  p.  25,  t.  2.  f.  8. 

Long.  29-33  /ti ;  lat.  40-42 /ti ;  lat.  apic.  11-5-12-5/i;  lat.  isthni. 
31-32-5  fi ;  crass.  30 /i.     (Fig.  xjlogr.  7.) 
Rah.  De  Land,  Plorida. 


Fig.  7. — Deamidium  coarctaium,  Nordst.     x  520. 

The  specimens  were  exactly  like  the  New  Zealand  ones,  hut  a 
little  larger. 

We  fully  agree  with  Dr.  Nordstedt  in  considering  Leptozosma 
cafenula,  W.  B.  Turn.,  as  being  the  side  view  of  Desmidium  gra- 
ciliceps  or  some  allied  form. 

XXI.  HrALOTHECA,  Mrenh. 

171.  H.  keglecta,  Bacih.  in  Flora,  Ixxxi.  Urg.  1895,  p.  30, 
t.  3.  ff.  2,  3. 

Long.  27-29  /i ;  lat.  12  fx. 

Hah.  De  Land,  Florida.  Minneapolis,  Minnesota.  Malaga, 
New  Jersey. 


EXPLANATION   OF  THE   PLATES. 

a,  a'=cellula  Tel  semioellula  a  fronte  visa. 
6=         „  „  vertioe    „ 

c=        „  „  latere     „ 

<2=-semice11ula  a  basi  yisa.. 


Plate  16. 

Figs.  1,  2.  Closterium  Johnsonii,  n.  sp.     1,  176/1 ;  2,  625/1. 

3, 4.  „  Taron,  West,  forma  elongata.    3,  770/1 ;  4,  320/1. 

5.  Micrasterias  Johnsonii,  n.  sp.    320/1. 

6.  „  tetraptera,  n.  sp.     l^jX. 

Li>N  JouKX. — motany,  tol.  xx.vni.  2  B 
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Pig.  7.  Euastrum  subhexalobum,  n.  sp.     750/1. 

8.  „  intermedium,  CIoto,  Tar.  validum,  n.  var.    560/1. 

9.  „         Joknsonii,  n.  sp.    750/1. 

10.  „  abruptum,  NordUt.,  forms  minor,    520/1. 

11.  n  evolutum.  West  &  G.  S.  West.  Tar. 

12.  „  doliforme,  n.  sp.    520/1. 

13.  „  oculatum,  Borg.,  forma.    520/1. 

14.  ,.  pyramidatnm,  Wett,    770/1. 

15.  Coemarium  exiffuum.  Arch.,  forma.    770/1. 

Plate  17. 
Fig.  I.  Xtmtkidium  Johneonii,  n.  sp.     1156/1. 

2.  ,,  con^rov^rMMi,  n.  sp.    525/1. 

3.  Coemarium  capense,  De  Toni,  forma.    593/1. 

4.  „  Johneonii,  n.  sp.    562/1. 

5.  ,,  coemetum,  West  &  G.  S.  West    525/1. 

6.  „  eubnudiceps,  n.  sp.    525/1. 

7.  M  elegantiesimum^  Land.,  yar.  eimplieius,  n.  Tar.    750/1. 

8.  „  ordinatnm.  West  &  G-.  S.  West,  Tar.  depreeeum,  n.  Tar. 

830/1. 

9.  „  rtniforme.  Arch.    662/1. 

10.  „  „  var.  eompreseumt  Nordst    525/1. 

11.  „  „  Tar.  elevatum,  n.  Tar.     562/1. 

12.  ,f  modeetum,r\.Bp.    770/1. 

13.  „  Rostafinskii,  Gutw.,  Tar.  americanum^  n.  Tar.     750/1. 

14.  „  4fMmt/t/or»i«,  Balfs,  forma  s^n^a^a.    562/1. 

15.  „  „  f orma  ^m2«ri/bfmM,  Heimerl.    770/1. 

16.  Artkrodeemue  Incus,  Hass.,  Tar.  validus,  n.  Tar.    520/1. 

Plats  18. 
Pig.  1.  Coemarium  peeudotaxichondrum,  Nordst.,  Tar.  fioridenee,  n.  Tar. 
520/1. 
2, 3.         „  Uinatum,  WoUe,  Tar.  depreeeum,  n.  Tar.    750/1. 

4.  Spondylomum  rectangulare.  West  k  G.  S.  West     520/1. 
5,6.  CylimdroeyeHe  americana,  n.  sp.    562/1. 

7.  Stauraatrum  gracile,  Ralfs,  abnormal  form.     770/1. 

8.  .,  diptilum,1^0TdAt.     R2dll, 

9.  „  Imconienee,  n.  sp.    525/1. 

10, 1 1.  „  Kitchelii,  WoUe.     10,  620/1  ;  11,  750/1. 

12.  „  leptacanthum^HoT^t^    560/1. 

13.  „  A«fac^«m,  Wittr.,  Tar.  aoersttm,  n.  Tar.    770/1. 

14, 15.  „  iotanum,  WoUe.     14,  750/1 ;    15,  from  an  Eoglish 
example,  62011. 

16.  „  veetitum,  Balfs,  var.  tortum^  n.  Tar.    562/1. 

17.  „  eoncinnum,  n.  sp.    560/1. 

18.  „  radiane,  n.  sp.    560/1. 

19.  „  „       Yar.  exteneum.    660/1. 
20-22.  „  eublmuiepinum,  n,  gp.    400/1. 
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On  CharacesB  collected  by  Mr.  T.  B.  Blow,  P.L.S.,  in  the  West 
Indies.    By  Kbitbt  G-botes,  P.L.S.,  and  James  G-boyes,  P.L.S. 

(Flats  19.) 

[Bead  16th  December,  1897.] 

In  the  winter  of  1894-6  Mr.  Blow  visited  British  Guiana  and 
some  of  the  southern  West  Indian  Islands,  and  took  every 
opportunity  of  searching  for  Characeas.  He  examined  many  of 
the  canals  and  swamps  of  Demerara,  and  went  up  the  Essequibo 
Biver  as  far  as  the  Gold  Diggings,  but  failed  to  find  any  Gharace». 
He  was  also  uusucce^sful  in  the  islands  of  Grenada,  St.  Lucia, 
Martinique,  Montserrat,  and  St.  Kitt'n,  the  only  islands  in  which 
he  was  able  to  collect  any  being  Antigua  and  Trinidad.  So  little 
is  known  of  the  Chara  flora  of  the  smaller  West  Indian  Islands 
that  it  seems  desirable  to  place  these  few  notes  on  record, 
especially  as  one  of  the  plants  appears  to  us  sufficiently  distinct 
to  rank  as  a  species. 

1.  Chaba  zetlanica,  Willd.y  var.  nrcoKSTAirs. — C.  incon- 
stans,  Kueiz,  Tab,  Fhyc.  vol.  vii.  (1857)  p.  28,  t.  70.  fig.  2.— 
C.  gymnopus,  var.  inconstans,  Braun^  Fragm.  Mon.  Char.  (1882) 
p.  193. 

In  a  clay  pond,  San  Fernando,  Trinidad,  2nd  January,  1895. 

This  seems  to  be  exactly  the  plant  referred  to  by  Braun  as 
having  been  collected  by  Crueger  in  the  same  island.  It  is  cha- 
racterized by  the  lowest  segment  of  the  brauchlets  being  as  long, 
or  almost  as  long,  as  the  second,  and  tbe  corticate  tegments  being 
0-3  only. 

C,  zeylanica  is  a  widely  distributed  and  extremely  variable 
species,  occurring  in  Asia,  Africa,  Nortb  and  South  America, 
and  Australia,  and  it  is  one  of  the  commonest  species  in  the 
tropics.  Most  botanists  have  followed  Braun  in  adopting  the 
name  of  C.  gymnopus^  Braun,  but  this  name  is  clearly  untenable. 
C.  zeylanica  was  described  and  figured  by  Willdenow  (M^m.  Acad. 
Sci.  Berl.  1803,  p.  86,  t.  2)  in  1805,  and  there  has  never  been  auy 
doubt  as  to  the  identity  of  the  species  referred  to.  Cfoliohsa^  a 
Korth- American  form  of  the  same  species,  was  described  at  the 
same  time.    These  names  were  followed  by  C  compressa,  Kunth 
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(1815),  C.  indica,  Bertero  (1829),  C.  veHicillata,  Koxb.  (1833), 
C,  artnata,  Mejen  (1835),  and  C,  haitensis,  Turpi d,  all  of  which 
Braun  has  referred  to  the  same  epecies.  In  1835,  Braun(in 
Eegenab.  Bot.  Zeit.  i.  p.  70)  described  C.  polyphylla  (from  Ohio) 
and  C  Commersanii  (from  Bourbon)  as  new  species.  In  1844 
(in  Amer.  Joum.  Sci.  vol.  advi.  p.  93)  he  classed  CfolioloMa  with 
C.  zeylanica  and  C,  Michauxii  (his  former  C.  polyphylla)  "  as 
subspecies  under  the  principal  species  C.  polyphylla,  A.  Braun." 
In  1845  (Boston  Joum.  N&t.  Hist.  t.  5)  he  distinguished  seven 
subspecies  of  C,  polyphylla^  viz.,  Michauxii^  ytu^deloupensis^ 
ceylonica,  javanica^  Muklenhergiiy  Humboldtiana,  and  armata. 
Id  1847,  in  a  note  at  the  end  of  his  account  of  the  Swiss  Characes, 
he  mentioned  the  group  of  species  with  the  ecorticate  lowest 
segment  of  the  branchlets  as  containing  C.  yymnopus,  Braun, 
C.  Commersoniiy  C,  armatOy  C,  zeylanica,  C.  polyphylla,  C.  seyuncta, 
and  C.  Martiana.  This  was,  so  far  as  we  know,  the  first  publication 
of  the  name  C,  yymnopusy  and  although  there  is  no  description, 
it  seems  quite  clear  that  it  was  intended  to  refer  only  to  the 
form  from  Egypt  (the  locality  mentioned)  as  distinguished  from 
the  previously-described  plants  from  other  parts  of  the  world. 
In  1858  (in  Charac.  aus  Columb.  Guyana  u.  Mittelamerika),  he 
referred  to  C.  gymnopus  as  the  Egyptian  plant,  and  in  *  Characeen 
Afrika's '  (1867)  he  first  used  the  name  in  an  aggregate  sense. 
There  is  no  doubt  that  Braun  was  the  first  to  understand  the 
extent  of  the  species,  but  this  does  not  in  any  way  justify  his 
selecting  for  it  one  of  the  most  recent  of  his  own  segregate 
names. 

2.  C.  ZEYLANICA,  Willd. 

In  the  hard  clay  bottom  of  a  shallow  ditch,  Antigua,  18th 
January,  1895.  A  young  sterile  state  from  1  to  2  in.  high,  with 
only  the  first  and  last  segments  ecorticate,  and  with  small  spine* 
cells. 

3.  NiTBLLA  DICTT08FEBMA,  sp.  uov,  (Soct.  Diarthrodactyls, 
homoeophyllse,  flabellatsB,  gyronocarpsd,  monoicsB.) 

Habitus  proximo  N,  oligospircB.  Bamuli  verticillorum  fer- 
tilium  circiter  6,  similes,  2-3plo-f urcati ;  radii  primarii  ple- 
rumque  5-6,  radii  secundarii  3-4,  quorum  1-2  in  radiis  ple- 
rumque  denuo  trifurcati.    Segmenta  primaria  ramulorum  omnium 
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longltudinem  dimidiam  proximo  sBquantia ;  segmenta  ultima  bi- 
cellularia,  loDgitudine  admodum  insequalia,  cellulaD  superiores  acute 
•09-' 14  mm. long®,  ad  basin  •027--036  mm.lat».  Fructus  solitarius 
OYoideus,  sed  paulo  complaaatus,  '44  mm.  longus,  *31  mm.  latus,  in 
divisione  ramulorum  secunda  et  nonnunquam  terti&  (rarius  prima) 
siti.  Oospora  *28  mm.  longa,  crassitudine  maxim&  '23-'24  mm., 
minim&  'lb  mm.,  6-striata,  liris  prominentibus,  membrau&  f ortiter 
reticulata.  Coronula  minuta.  Antberidia  in  divisione  ramu- 
lorum 8ecund&  et  nonnunquam  tertia  sita,  diametro  •27-'30  mm. — 
(Plate  19.) 

Antigua,  about  balf  a  mile  from  tbe  Fort,  near  tbe  hospital, 
18tb  January,  1895. 

This  species  is  nearest  allied  to  JS".  oligospira^  Braun,  but  it 
never  has  the  ultimate  rays  regularly  sbortened  as  in  the  Poly' 
glochin  group.  Having  only  occasionally  one  shortened  as  in  some 
of  the  Mucronata.  In  *  Hedwigia,'  1888,  p.  94,  Dr.  Nordstedt 
refers  to  a  form  of  JV.  oUgotpira  from  Porto  Eico,  in  wbicb  tbe 
shortened  segment  is  rare,  and  this  may  possibly  belong  to  our 
species,  but  we  have  not  seen  specimens. 

4.  NiTiLLA  ACUMINATA,  Brauu,  var.  subglomesata,  Braun* 
In  a  clay  ditcb,  Perseverance  Estate,  Cedros,  Trinidad,  January 

1895. 

N.  acuminata  is  a  very  widely -distributed  species,  occurring 
also  in  North  Africa,  tbe  Western  African  Isles,  Southern  Asia, 
Japan,  in  tbe  United  States  (principally  in  the  southern  part),  in 
Mexico,  .British  Guiana  and  Brazil.  The  var.  suhglotnerata  has 
its  headquarters  in  Tropical  America,  but  reaches  as  far  north  as 
New  York. 

5.  N.  OEBNUA,  Braun. 

In  the  hard  clay  bottom  of  a  shallow  ditch,  Antigua  (with  no.  2), 
18tb  January,  1895. 

A  young  state  from  4  to  6  inches  high,  producing  but  two 
or  three  whorls,  but  with  small  fruiting  branches.  This  species 
^as  first  found  by  OoUmer  at  Caracas  in  Venezuela,  and  has 
since  been  recorded  from  Porto  Eico  {Sintenis)  and  Fernando  de 
Noronha  {H.  N.  Ridley,  1887). 

2g2 
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EXPLANATION  OF  PLATE  19. 


Fig.  1.  NUella  dictyosperfAO^  H.  k  J.  QroTee.    Natural  size. 

2.  „  „  Branchlet  of  young  fruiting  whorL    Magnified. 

3.  ,,  „  Fruiting  node  of  do.     x  30. 

4.  „  „  Plates  of  antheridiam.     x  60. 
6.        „              „  Young  fruit.     X  140. 

6.  „  „  .         Ooronula.     X  140. 

7.  „  y.  Nearly  ripe  fruit.     X  60. 

8.  „  „  Oospore,  front  view,     x  60. 

9.  „  „  The  same,  side  riew.     X  60. 

10.  „  „  Surface  of   oospore.      X  425.      From  a  photo- 

micrograph   kindly  taken    for    us   by  Mr.  J. 
Guardia. 

11.  „  „  Apices  of  ultimate  rays,  young.     X  60. 

12.  „  „  The  same,  older,     x  60. 


A  Eevieion  of  the  genus  Arenabia,  Linn. 
By  Fbedeeic  N.  Williams,  E.L.S. 

[Bead  17th  February,  1898.] 
I.    IlfTBODFCTIOBT. 

The  first  reference  to  Arenaria  as  the  name  of  a  geaus  is  by 
Jean  Bauhin  *,  who  refers  to  it  a  plant  sent  to  him  by  Sprenger 
from  the  neighbourhood  of  Ulm  in  Wiirtemberg ;  but  the  pUnt 
therein  figured,  and  afterwards  more  fully  described  under  the 
name  of  'Arenaria :  Holostei  forte  genus '  by  Domiaique  Cbabreyt, 
is  the  species  now  known  as  Sagina  nodosa^  EenzL 

The  genus  Arenaria  was  defined  and  circumscribed  by  Lin- 
n»us  X  iJi  t^6  following  terms  : — 

'*  Calyx.    Perianthium  5-phyllum  :  foliolis  oblongis,  acuminatis, 

persistentibus. 
Corolla,      Fetala  5,   ovata,  calyce  ferme  breviora,  msrces- 

centia. 
Stamina.    Filamenta  10,  subulata,  altema  interiora.     Antherse 

BubrotundsB. 

«  *Hi8tofia  Plantarum  Universalis,'  iii.  p.  723  (1651). 

t  *  Omnium  Stirpium  Sciagraphia  et  Icones,'  p.  460  (1677). 

X  *  Genera  Plantarum/  ed.  I.  p.  333,  n.  374  (1737). 
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FUtillum.  Gormen  ovatum.  Styli  3,  erecto-refleii.  Stig- 
mata crassiuscula. 

Fericarpium.  Capsola  OTata,  tecta,  unilocularis,  apice  5- 
fariam  dehisceiiB. 

Semina,    Plurima,  reniformia." 

LinnsBUS  enumerated  25  species,  of  ^liich  11  occur  in  the 
first  edition  of  '  Species  Plantarum/    The  genus  Arenaria  even 
^heu  thus  circumscribed  includes  a  number  of  species  which 
can  only  be  grouped  by  an  association  of  characters,  and  cannot 
be  marked  off  from  allied  genera  by  any  single  character  taken 
separately.     As  GK)dron  long  ago  pointed  out,  if  Lychnis  is  to 
be  considered  as  a  genus  distinct  from  Silene,  then  AUine  should 
be  considered  as  distinct  from  Arenaria ;  since  in  each  case  a  • 
primary  difPerential  character  is  the  number  of  the  teeth  of  the 
capsule  in  relation  to  the  number  of  the  styles.    The  presence 
of  a  strophiole  at  the  hilum  of  the  seed  is  a  constant  character, 
and  important  enough  to  exclude  a  number  of  species  included 
by  some  authors  inMoBhringia  ;  though  thia  differential  character 
is  not  mentioned  in  the  Linnean  diagnosis  of  the  genus.     In  his 
recent  Bevision  of  the  tribe  Naucleece,  Mr.  G.  D,  Haviland  * 
says  :  "  that  a  natural  classification  is  one  in  which  the  characters 
chosen  in  each  group  are  those  most  conTenient  for  the  group, 
the  groups  having  been  formed  by  noticing  similarity  in  very 
many  characters  rather  than  in  one  or  two  of  supposed  import- 
ance.    Whilst  on  this  view  a  perfect  classification  is  impossible, 
the  object  of  cla^sification  is  moat  easily  defeated  by  the  intro- 
duction of  a  number  of  different  classifications,  and  most  ea^ilj 
attained  by  using  only  one."     With  thia  view  of  the  handling  of 
available  characters  I  most  cordially  agree,  and  it  is  the  only 
method  of  dealing  with  groups  of  species  in  genera  such  as  those 
of  which  Boi^sier  says, — •*  characteres   ipsius  generis  non  sat 
liquidi  sunt,  etiam  characteres  ad  sectiones  definiendas  vel  defi- 
ciunt  vel  non  sat  firmi  sunt."     In  such  genera  it  is  well  to  take 
specimens  of  a  few  well-marked  and  distinctive  species,  examine 
them  critically,  and  note  down  in  full  detail  their  characters ; 
taking  care  to  select  in  the  genus  such  species  as  are  most  diverse 
one  from  another.      If   around   these  distinctive  species   are 
grouped  others  in  the  genus  which  are  most  like  them  respec- 
tively, an  objective  classification  results  which  is  far  better  and 

*  Journ.  Linn.  Soc.,  Bot.  xxxiii.  p.  1  (1897). 
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more  workable  than  one  based  on  a  combination  of  theoretic 
characters,  which  would  either  fail  to  include  some  species,  or 
result  in  the  overlapping  of  groups. 

Most  of  the  other  proposed  genera  frequently  included  under 
Arenaria,  in  its  comprehensive  sense,  are  best  considered  as 
primary  subdivisions  of  Alsine.  The  genus  Arenaria,  in  this 
paper,  is  defined  more  in  accordance  with  Fenzl's  circumscription 
of  the  admitted  species,  and  as  propounded  by  him  in  Endlicher's 
'  Genera  Flantarum.' 

It  is  difficult,  in  the  species  of  a  genus  like  Arenaria,  to  select 
constant  characters  which  may  seem  to  define  satisfactorily  and 
in  a  natural  manner  the  primary  subdivisions  of  the  genus. 
After  examination  of  a  large  number  oi  specimens,  both  in  the 
herbarium  and  in  the  living  state,  I  have  decided  to  base  the 
primary  subdivisions  of  the  genus  on  the  association  of  two 
characters  which  seem  fairly  constant,  viz.,  the  structure  of  the 
disk,  and  the  number  of  teeth  formed  by  dehiscence  of  the  ripe 
capsule.  This  latter  character  is  generally  dependent  on  and 
associated  with  a  definite  number  of  styles,  but  not  invariably. 
Eor,  though  one  of  the  important  generic  characters  is  that  the 
capsular  teeth  are  twice  the  number  of  the  styles,  it  is  found 
that  the  number  of  styles  sometimes  varies  in  specimens  of  the 
same  species,  or  even  in  flowers  of  the  same  specimen,  while 
the  capsular  teeth  are  not  so  liable  to  casual  variation.  In  such 
cases,  the  furrows  on  the  surface  of  the  ovary,  which  are  present 
in  many  species,  and  which  correspond  with  the  usual  number  of 
styles,  are  a  more  trustworthy  character,  though  these  furrows 
usually  disappear  with  the  distention  of  the  ovary  after  fertiliza- 
tion. The  structure  of  the  disk  is  a,  character  which  few  botunists 
besides  Edmond  Boissier  have  noticed  in  their  descriptions  of 
species,  and  the  verification  of  this  character  has  entailed  a 
considerable  examination  of  material.  Plants  belonging  to 
Arenaria  are  of  little  horticultural  interest,  and  it  is  difficult  to 
obtain  for  examination  an  extensive  series  of  living  or  fresh 
specimens.  Several  species  grown  and  cultivated  in  the  Herba- 
ceous Ground  at  Kew,  which  have  flowered  in  the  course  of  the 
past  few  seasons,  have  afforded  advaiitages  for  examining  speci- 
mens of  difi"erent  groups  side  by  side  under  favourable  conditions. 
After  carefully  studying  the  delimitation  of  other  genera  of 
Caryophyllacese  formed  on  the  basis  of  analogous  fruit-characters, 
and    their    association  into  groups,    and    taking  into  account 
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geographical  distribution  and  systematic  variation  as  shown  in 
the  large  or  small  number  of  species  circumscribed  by  the  more 
important  generic  types,  I  propof>e  to  define  the  limits  and  scope 
of  the  genus  more  in  accordance  with  the  views  expressed  by 
Penz],  rather  than  with  those  of  botanists  with  a  more  syn- 
thetic bias. 

No  systematic  account  of  the  known  species  of  Arenaria  has 
hitherto  been  given.  A  conspectus  of  sections,  preceded  by  a 
short  historical  introduction,  was  published  in  November  1895 
as  a  preliminary  instalment*  of  a  detailed  examination  of  the 
species.  The  un discriminating  list  of  the  species  by  Persoon  f? 
and  the  fragmentary  and  meagre  descriptions  of  those  enume- 
rated by  Seringe  J,  throw  but  little  light  on  the  affinities  of  the 
groups  of  species ;  and  it  is  only  the  painstaking  and  critical 
investigations  of  Fenzl  that  have  advanced  in  any  way  our 
knowledge  of  this  widely-distributed  genus.  Some  objection 
may  be  raised  to  the  sinking  of  Dolophragma,  Fenzl,  and  Brachy^ 
ttemma,  Don,  in  Arenaria :  but  the  limitation  of  genera,  in 
natural  groups  like  the  order  CaryophyllacesB,  requires  a  co- 
ordination of  primary  with  secondary  characters  in  an  uniform 
manner  in  subordinate  groups  of  genera,  in  order  to  preclude,  as 
far  as  po:i8ible,  the  isolation  of  individual  genera  distributed 
sporadically  in  the  guise  of  what  are  called  (in  some  German 
systematic  works)  "  Mittelgattungen  " ;  and  such  that  the  con- 
necting links  in  allied  groups  of  genera  should  be  in  a  radiating 
and  peripheral  series,  rather  than  in  a  linear  and  dicbotomous 
series.  In  a  large  natural  order  there  are  always  a  number  of 
cycles  of  affinity  which  suggest  groupings  of  genera,  and  the 
more  uniform  in  coincidence  their  limitation  the  less  excuse 
there  will  be  for  the  definition  of  aberrant  types. 

The  matter  under  the  head  of  each  species  is  arranged  as 
follows.  The  name  of  the  species  is  followed  by  the  authority 
for  the  name  and  the  work  or  memoir  in  which  it  was  first  pub- 
lished ;  the  second  reference  is  to  a  general  work  or  important 
flora,  in  which  several  species  of  the  genus  are  enumerated  or 
described,  such  as  the  first  volume  of  Boissier's  *  Flora  Orientalis,' 
or  the  third  volume  of  Willkomm  and  Lange's  *  Prodromus  Florae 
HispanicsB.'    Those  species  which  were  described  before  1848 

*  Bull.  Herb.  Boiss.  iii.  p.  693. 
+  Syn.  Plant,  i.  p.  502  (1805). 
I  DO.  Prodr.  i.  p.  401  0824). 
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are  onlf  mentioned  by  name  in  their  place  and  are  not  described 
in  the  enumeration.  In  a  few  instances,  however,  where  the 
original  description  is  false,  altogether  misleading,  or  erroneous, 
and  has  been  so  copied  into  floras  without  correction,  the  species 
is  described  anew.  By  this  exclusion  of  the  description  of 
species  which  haye  been  long  known,  and  which  are  therefore  to 
be  found  in  one  or  more  general  floras,  the  bulk  of  a  systematic 
paper  on  a  large  genus  is  reduced.  The  species  described  are 
those  of  the  last  50  years.  After  the  citation  or  description,  as 
the  case  may  be,  a  few  differential  characters  are  given  the  more 
readily  to  distinguish  the  species  from  others  in  the  same  group, 
more  particularly  in  subsidiary  groups  which  include  several 
species.  Then  are  sometimes  added  a  few  critical  or  explanatory 
notes  on  the  species  and  its  varieties,  where  they  may  seem  to  be 
required.  The  geographical  limits  of  the  species  are  given,  but 
not  the  full  geographical  distribution  of  each  species,  which 
would  without  advantage  add  considerably  to  the  matter  under 
the  heading  of  each  species ;  though  for  the  less  common  ones 
the  habitat  is  given  in  the  usual  way.  The  Jast  item  under  each 
species  is  the  iconography  and  synonymy.  The  iconography, 
verified  by  comparison  with  authentic  specimens,  is  as  full  as 
possible,  every  plate  with  which  I  am  acquainted  being  cited, 
excepting  only  those  which  are  obviously  bad  or  midleading.  In 
every  case  the  date  of  publication  is  added  to  the  reference  cited 
for  the  species:  not,  however,  that  priority  of  date  in  the 
currency  of  names  is  of  so  much  importance  as  compared  with 
the  convenience  of  retaining  long-established  names,  but  for 
ready  reference.  The  synonymy  of  Alsine^  in  so  far  as  it  does 
not  concern  Arenaria  in  its  restricted  sense,  is  not  dealt  with. 

A  few  words  of  explanation  as  to  the  subdivision  into  sub- 
genera may  be  necessary.  Two-thirds  of  the  number  of  the 
species,  viz.  Ill,  belong  to  the  typical  subgenus  Euarenarioy 
which  includes  species  in  which  disk-glands  are  not  evident  or 
are  quite  inconspicuous,  and  the  capsule  splits  by  six  teeth  or 
valves.  In  the  subgenus  Eremogoneastrum  the  disk  is  lobed,  aud 
the  ten  glands  alternate  with  the  stamens ;  all  the  species  are 
narrow-leaved,  with  the  basal  leaves  usually  long  and  grass-like. 
In  the  subgenus  Pentadenaria  (so  called  in  allusion  to  the  five 
glands)  the  disk  is  expanded  into  five  prominent  glands,  each 
bearing  a  stamen,  so  that  the  ten  stamens  are  distinctly  grouped 
in  two  series.     The  species  of  the  subgenus  Dieranilla  are  all 
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Soatb  American,  and  are  collectively  distinguished  from  all  others 
in  the  genus  by  their  habit.  The  leaves  are  densely  crowded  ia  an 
imbricate  series  on  the  short  stems  terminated  by  small  solitary 
flowers  ;  and  the  seeds  are  quite  smooth,  shining  and  black.  In 
the  small  group  of  Arenariastrum,  the  capsule  splits  by  four  teeth 
which  deepen  into  valves,  containing  few  seeds.  The  species  of 
the  distinctive  subgenus  Odontostemma  have  petals  eroded  or 
laciniate  at  the  margin,  and  are  also  characterized  by  the  struc- 
ture of  the  root.  The  last  subgenus  is  founded  on  a  species 
frem  the  province  of  Yunnan  described  by  Mr.  A.  Franchet*, 
which  is  remarkable  for  its  long  exserted  styles  and  its  distinctly 
lobed  disk,  which  is»  half-free,  with  a  somewhat  concave  receptacle 
truncate  at  the  base. 

In  this  Revision  of  the  genus  168  species  are  admitted,  under 
which  are  also  grouped  103  varieties.  Of  these  168  species,  69 
are  represented  in  the  iconography  of  the  genus,  and  additional 
plates  are  also  cited  for  17  varieties.  Not  many  more  than  a 
third,  therefore,  of  the  species  have  been  figured. 

II.    G-SOOBAFHICAIi  DlSTBIBUTIOlT. 

Arenaria  is  a  genus  which  includes  plants  of  wide  distribution 
both  as  regards  latitude  and  altitude,  chiefly  confined  to  the 
north  temperate  zone ;  within  the  Arctic  Circle  extending  beyond 
the  limits  of  permanent  human  habitations,  and  in  the  Tropics 
found  only  at  considerable  elevations  in  mountainous  districts. 
In  the  Old  World  species  occur  only  in  the  northern  hemispheret, 
and  the  range  of  the  genus  is  from  the  west  coast  of  Spitzbergeu, 
lat.  78°  {A,  ciliata),  to  the  island  of  Socotra,  lat.  13°  {A.  serpylli" 
folia),  and  from  the  island  of  Novaya  Zemlya  (A,  ciliata)  to  the 
JMilghiri  Mountains  in  Malabar,  lat.  11°  (A.  nilghirensis).  In 
the  Himalayas  species  are  found  at  considerable  altitudes.  In 
Capt.  Deasy's  recent  expedition  to  North-western  Tibet  (1896-97), 
specimens  of  A,  polytrichoides  were  gathered  at  5800  metres. 
Many  years  ago  specimens  of  the  same  species  were  collected  by 
Sir  J.  D.  Hooker  in  Tibetan  Sikkim  at  4800  metres,  and  speci- 
mens  of  A,  pulvinata  at  5400  metres,  and  specimens  of  A.  oreo- 
phila  at  nearly  as  great  an  elevation  in  the  same  region.  A, 
dennssima  was  gathered  in  the  Yak  Pass  by  Mr.  C.  B.  Clarke 

*  Bull  Soc.  Bot.  France,  xmii.  p.  432  (1886). 

t  The  South- African  A,  fflandulosa  of  Jacquin  belongs  to  Sjpergularia. 
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at  5100  metres.  Stracliey  and  Winterbottom  collected  A.fe*tu- 
coides  in  Western  Tibet  at  4700  metres.  In  Tibetan  Sikkim 
8ir  J.  D.  Hooker  also  gathered  specimens  of  A,  cM>ilis  at  4750 
metres.  In  the  mountainous  region  of  the  province  of  Yunnan, 
J.  M.  Delays  J  found  A.  longistyla  and  A,  Delacayi  at  4000  metres. 
]n  the  New  World  there  are  several  species  in  North  America, 
and  a  few  extend  as  far  south  as  Chile  and  Argentina.  Speci- 
mens of  A,  lanuginosa,  which  have  remained  unnamed  in  Herb. 
Kew.,  were  collected  on  the  river  Vera  Cruz  in  Patagonia  by 
Charles  Darwin  in  the  course  of  the  voyage  of  the  *  Beagle.'  The 
genus  is  not  represented  in  Australia.  Several  American  species 
have  been  inadequately  described,  whose  identification  from  dried 
specimens  which  have  lain  long  in  herbaria  is  unsatisfactory ; 
but  some  of  them  from  their  habit  and  appearance  might  more 
than  doubtfully  be  referred  to  Ahtine,  Stellaria,  and  probably 
also  Colobanthus. 

It  may  be  noted  that  the  spelling  [of  geographical  names  of 
the  localities  cited  is  in  the  majority  of  cases  that,  used  in  the 
*  Times '  Atlas,  which  is  most  convenient  for  the  purpose ;  but 
for  Eussian  and  Chinese  names  in  which  the  Atlas  is  deficient, 
the  lists  issued  by  the  Bussian  Imperial  Geographical  Society 
have  been  consulted  and  followed. 


III.  Stkoptic  Key. 

A&EITA&IA 

Lwn.y  Gen,  Plant,  ed.  I.  (1737),  p.  133,  n.  374;  ed.  H.  (1742),  n.  446 ; 
Syst,  Nat,  ed.  VI.  (1748),  n.  446 ;  Sp,  Plant,  ed.  I.  (1753),  p.  423 ;  Gen.  Plant- 
ed, V.  (1754),  n.  506 ;  ed.  VI.  (1764),  n.  569 ;  ex  emend.  Fenzl  in  Endl,  Gen, 
Plant,  p.  967,  n.  52:^4 ;  etiam  Ledeb.,  Fl.  Itossica,  i.  p.  360 ;  Engl,  et 
Prantly  Natiirl,  Pflanzenf,  iii.  pt.  1  *,  p.  84  (1889) :  characteribua  autem 
a  prioribus  auctoribus  detinitis  hoc  in  conspectu  paullo  mutatis. 

Calyx  5-sepalus;  sepala  5,  ima  basi  connata.  Fetala  5, 
integra,  apice  rotundata  obtusa  retusa  vel  emarginata,  rarius 
erosa  vel  laciniata;  interdum  nulla.  Stamina  10^  rarius  5. 
Discus  perigynus,  staminifer ;  nunc  annularis,  glandulis  incon- 
spicuis  vel  obsoletis  in  discum  immersis,  nunc  5-  vel  10-lobatus 
in  glandulas  prominentes  expansus ;  hinc  inde  glandulse  aut  5 
staminiferiB  aut  10  inter  stamina  sitsD  rarius  staminiferse, 
membranacesB  vel  carnosse,  rotundatse  vel  bigibbos».     GynsBcium 


Digitized  by  VjOOQIC 


OF  THE  GENUS  ABKNABIA.. 

meiomerum.  Ovarium  uniloculare  ;  styli  3  vel  2  (interduni  in 
nonnuUis  floribus  4-5),abasi  distiDcti.  Capsula  globosa  ovoidea 
breviter  oblonga  vel  raiiBsime  cylindrico-conica,  interdum 
depressa,  priruum  dentibus  duplo  stylorum  numero  dehiscens, 
demum  Mspius  in  valvas  3  vel  2  bidentatas  interdum  longitudiu- 
aliter  fissas  secedens*  Semina  estrophiolata  nuda,  reniformi- 
globosa  vel  a  latere  compressa,  undique  tuberculata  scabra  IsBvia 
vel  Iievissime  nitida. 

Herb»  annusd  bienues  vel  perennes,  vel  ran  us  suffruticosae, 
s»piu8  csBspitossB;  nunc  graciles  vel  rigidss  foliis  subulatits 
parvisve,  nunc  diffusss  vel  csBspitossB  foliis  latioribns.  Inflores- 
centia  vulgo  dicbasiiformis ;  flores  nunc  terminales,  cjmoso- 
panicnlati  thjTdoidei  capitati  vel  solitani,  nunc  rarius  axillares 
Bubsolitarii.     Petala  alba,  rarius  rubella. 

Syk.  Alsmanthus,  Desvaux,  Joum.  Bot.  1814  (nomen). 

Alsinella,  S.  F.  Gray,  Nat.  Arr.  Brit.  PI.  ii.  p.  666  (1821). 
Bigelowia,  Hafin.  in  Journ.  Phys.  Izxxix.  (1819),  p.  289. 
BrachyOemma,  D.  Don,  Prodr.  Fl.  Nepal,  p.  216  (1826). 
Brewerinaf  A.  Gray,  in  Proc.  Amer.  Acad,  viii.  (1872),  p.  620. 
Dohphragma,  Fenzl,  in  Ann.  Wien.  Mus.  i.  (1886),  p.  63,  t.  7. 
Di^fourea,  Gren.,  in  Act.  Soc.  Linn.  Bord.  ix.  (1837),  p.  26. 
Eremogone,  Fenzl,  Verbr.  Alain,  p.  13,  t  ad  p.  18  (1833). 
EuthaHa,  Rupr.,  Fl.  Oaucasi,  p.  220  (1869). 
Oouffeia,  Robill.  et  Cast,  in  DC.  Fl.  Fran?,  v.  p.  609  (1816). 
LeptophyUumj  Ehrh.,  Beitr.  iv.  p.  147  (1789). 
Lepyrodiclis,  Fenzl,  in  EndL  Gen.  Plant,  p.  966  (1840). 
OdontoUemma,  Benth.  ex  G.  Don,  Gen.  Syst.  Bot.  i.  p.  449  (1831). 
PeUera,  Reichb.,  Ic.  Fl.  Germ.  Helv.  v.  p.  33,  t.  220  (1841). 
Flinthtne,  Reichb.,  Handb.  Nat.  Pfl.  p.  298  (1837). 

Subgen.  1.  Euarenaria. — Sepala  berbacea,  vel  basi  indura- 
scentia,  vel  interduni  omnino  coriacea ;  apicibus  recta  vel 
recurva,  rarius  incurva.  Petala  integra,  apice  rotundata  retusa 
vel  raro  emarginata.  Stamina  10  (in  paucis  speciebus  5). 
Glandulsd  obsoletsD  vel  inconspicuse,  in  discum  annularem 
immerses.  Ovarium  triaulcatum  multiovulatum ;  styli  3  (in 
nonnulJis  floribus  interdum  4  vel  6).  Capsula  oligo-  vel  poly- 
sperma,  6  dentibus  vel  6  valvis,  vel  ssepe  3  valvis  bidentatis, 
dehiscens.  Semina  granulato-tuberculata  Isevia  nitida  vel  rarius 
rugulosa. — HerbsB  annusB  bienues  vel  perennes,  vel  rarius  suffru- 
ticosae ;  in  perennibus  saBpius  c»spitos». 
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Subgen.  2.  Erexnogoneastmm. — Sepala  herbaceavelbasi  indu- 
rata ;  apicibus  recta  Tel  recurva.  Petala  iotegra,  apice  rotun- 
data  obtusa  yel  raro  retusa.  Stamina  10,  glandulis  altemantia. 
Discus  crenato-lobatuSf  glandulis  promineutibus.  Ovarium 
trisulcatum  multiovulatum.  Stjli  8  (iu  noonullis  floribus 
interdum  4).  Capsula  oligo-  vel  poljaperma,  ultra  medium  6 
valyis  dehiscens.  Semina  tuberculata  vel  levia. — ^Herbss 
perennes,  sspius  csespitosffi,  Asiatics  et  AmericaDs;  foliis 
angustis. 

Subgen.  3.  Fentadenaria. — Sepala  interdum  coriacea ;  apicibus 
recta  vel  recurva.  Petala  integra,  apice  obtusa  retusa  vel  rarius 
deuticulata.  Stamina  10.  Discus  lobatus,  in  5  glandulas 
staminiferas  promioentes  integerrimas  vel  emarginato-bigibbosas 
expansuB.  Styli  3.  Capsula  6  dentibus  vel  3  valvis  bidentatis 
dehiscens .  Seraina  granulato-tuberculata  vel  Isevissima. — Species 
perennes,  s»pe  sufEruticos®. 

Subgen.  4.  Dicranilla. — Sepala  apicibus  marginibusque  inflexis 
conniventia.  Petala  integra,  in  aliquot  speciebus  nulla. 
Stamina  5  vel  10,  glandulis  suffulta.  Ovarium  trisulcatum  ; 
styli  3  (interdum  2).  Capsula  membranacea  ovoidea  oligosperma, 
ultra  medium  6  valvis  dehiscens.  Semina  Isvissima  nitida 
nigra. — Herbs  alpicolse,  meridionali-AmericansB,  pulvinatim 
csBspitosfle,  habitii  ab  iis  aliorum  subgenerum  valde  diversse. 
Polia  confertissime  4-5-fariam  imbricata  minuta  ovata  vel  ovato- 
lanceolata  carinata.  Flores  terminales  solitarii  sessiles  minimi, 
foliis  occultati ;  gemmsB  axillares,  increscentes  tandem  alares. 

Subgen.  5.  ArenariaBtrom. — Sepala  herbacea  vel  rarius  sub- 
scariosa,  angusta ;  apicibus  iu  anthesi  erecta  conniventia  nunquam 
inflexa.  Stamina  10,  rarius  5  ananthera.  GlandulsB  obsolete 
vel  incouspicusB,  in  discum  annularem  immersss.  Styli  2. 
Capsula  oligosperma,  primum  4  dentibus  conniventibus  dehiscens, 
tandem  in  valvas  secedens.  Semina  scabra  vel  granulato- 
tuberculata,  subglobosa. — Herb»  annu»  vel  biennes  multiflorss, 
ssBpius  diffusfis. 

Subgen.  6.  Odontostemma. — Sepala  anguste  hyalino-margtn- 
ata.  Petala  erosa  vel  laciniata.  Stamina  10,  paullo  supra  basin 
utroque  latere  gibbosa  (veluti  glandul&  bigibbos&  insidentia). 
Ovarium  multiovulatum ;  styli  2.  Capsula  (ovulorum  abortu) 
oligosperma,  4    valvis    dehiscens.     Semina    magna    compressa. 
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granulato-tuberculata  vix  Uevia. — Species  perennes  saepius  valde 
glanduloBffi  et  piloss,  omnes  Himalaicsd  vel  Yunnanenses :  radix 
(saltern  in  pluribus  speciebus)  hinc  inde  inflato-nodosa,  Yel 
tubercula  fiisiformia  edens. 

Subgen.  7.  Macrogyne. — Sepala  basi  iadurascentia,  late  hja- 
lino-marginata.  Petala  Integra,  apice  rotundata.  Stamina  10. 
Discus  crenato-lobatus,  receptaculo  sensim  concavo  enascens; 
glandulis  distinctis  staminiferis.  Styli  2,  longe  exserti.  Capsula 
oligosperma,  4  yalvis  debisceDs. — Herba  nana  perennis  Yunnan- 
ensis,  caulibus  diffusis. 

Subgen.  I.— EUARENARIA. 

Sectio  i.   ElTTHALLfi. 

Calyx  basi  baud  indurascens;  sepala  (siccata)  subenervia  carinato- 
umnervia  vel  d-^-nerria.  Petala  interdum  nulla.  Capsula  oToidea,  caljce 
inclusa  vel  Ulo  paullo  longior,  dentibus  Tel  Talvis  dehiscens  (dentibus  quum 
6  turn  ssepius  intequalibus).  Semina  reniformi-globosa,  globulosa,  vel 
lenticularia,  granulato-tuberculata  (vel  rarius  scabro-rtigulosa). — ^Herbie 
amphigese,  foliis  latis  Tel  angustis  planis  (nnnquam  elongato-gramineis 
setaceis  nee  liueari-filiformibus),  axillis  foliorum  ssBpe  fasciculif ens ; 
annu»  yel  biennes,  caule  in  cymam  paniculseformeni  foliosam  raro  de- 
pauperatam  soluto,  ant  suflrutedceutes  csespitosae,  tunc  caulibus  ssspissime 
filiformibus,  et  floras  nunc  terminales  et  axillares  solitarii,  nunc  per 
cytnas  depauperatas  interdum  abbreviatas  (floribus  itaque  glomerato- 
capitatis)  terminales  dispositL 

Series  A. — Stamina  10. 

Subsectio  1. — Sepala  uninervia  Tel  (in  vivo)  enervia.  Flores  in  cymas 
laxas  paucifloras,  in  ramulis  nonnullis  interdum  depauperatas  ad 
florem  unicum  reductas,  dispoaiti. 

a.  Petala  calycem  lequantia,  vel  eo  longiora. 
a*  Species  annusB  vel  biennes. 

t  Folia  obtusa  vel  apice  rotundata. 
A,  conimbricensis,  emarpinata,  niiffhtrensis,  Pomelu 

tt  Folia  acuta. 
A»  obttuiflora,  corUroversa,  napuligera, 

/3.  Species  perennes. 

(AxillsB  caulium  floriferorum  fasciculos  foliorum  edentes.) 
t  Petala  basi  vix  unguiculata. 
A,  hispida,  lesunna,  montana,  ffrandi/hrOj  valerUina,  cinereaj  Huterif 
ttnolea,  rotutidifolia,  RedowskU,  libanotica. 
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tt  Petala  basi  longe  attenuata. 
A,  tomentosa,  ffracilis. 

b.  Petala  calyce  breviora. 
a.  Species  annuse. 
A.  gorffoneOf  Benthami* 

p.  Species  perennes. 
A,  orUeulatay  tenella. 

Subsectio  2. — Sepals  S-nervia  vel  (siccata)  3-5-nema.  Flores  in  cjmas 
laxas  paucifloras  yel  effiisas  dispositi,  Tel  ramorum  apice  solitarii,  vel 
glomerato-capitati  (cymis  abbreviatis). 

a.  Petala  calycem  eequantia,  ye\  eo  longioia. 

a.  Species  annuffi.    Flores  cymosi  vel  rarius  solitarii. 

t  Folia  uninervia,  aut   Hubtrinervia  nervis  lateralibus 
rudimentariis  vel  obsoletis.    Sepala  baud  obtusa. 
A,   retusOf     modesta,    capiUipes,    oxypeUtla,   pamphylicaj    scibulmea, 
olgarhiensisj  Liebmanniana. 

tt  Folia  uninerria.    Sepala  apice  incurva  obtusa. 
A»  Loicosiiy  ciliarts^ 

ttt  Folia  plurineryia.    Sepala  apice  recta  acuta. 
A.  conferta, 

/3.  Species  perennes. 

t  Flores  solitarii,  Tel  rarius  cymis  paucifloris  (vulgo 
trifloris). 
A,  incrassata,  racemasa,  erinaceaj  tetraquetrayffrave6l€M,JUicaulis. 

tt  Flores  glomerato-capitati, 
A.  Anneriast9'uin,  capitata,  p^eudocamieriastrum, 

b,  Petala  calyce  breviora. 

a.  Species  annuae  vel  biennes  (t .  e,  monotocsB). 

t  Flores  cymosi,  in  ramulis  interdum  depauperati  ad 
Horem  unicum  reducti. 
A.  serpyllifolia,  leptoclados,  cassia,  nevadensis,  tremtUa,  macrosepala, 
ccnica,  orbicularis. 

tt  Flores  subsessileSi  capitato-congesti.     Capsula  ovata 
sulcata. 
A.  nana. 
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ttt  Flores    subsessileSy   corymboso-fasciculati.      Capsula 
ftDguste  cylindrica. 
A,  Guieciardiu 

p,  Spedes  perennes.    Flores  cymosi. 
A,  ovalifoUa. 

Seriee  R— Stamina  6. 
A,  andina,  peniandra. 

SectioU.   SiKKIMBNSBS. 

Calyx  ban  induratus;  sepala  (siccata  ac  in  yivo)  enervia.  Petala 
majnscula.  Stamina  10,  rarius  5.  Capsula  ovoidea,  calyce  inclusa  vel 
illo  paullo  long^or,  valvis  dehiacens.  Semina  globulosa  yaI  lenticularia, 
granulato-tuberculata,  pallida,  statu  immaturo  late  alata. — Herb®  ut- 
plurimum  HimalaiccB,  perennes  cffispitos®,  caulibus  non  filiformibus, 
floribus  terminalibus  solitariis. 

Series  A. — Stamina  10. 

Subsectio  1.— Folia  margine  incrassata  aut  neryoso-marginata.     Calyx 
bad  rotundatus. 
A,  dUolata, 

Subsectio  2. — Folia  margine   non   incrassata  neque  nervoso-marginata. 
Calyx  campanulatus. 

a.  Petala  vix  unguiculata. 
A.  Stracheyif  melandryiformi»j  bulioa. 

/3.  Petala  in  unguem  attenuata. 
A,  Brotherana. 

Series  B. — Stamina  5,  et  staminodia  5. 
A.  nitida, 

Sectio  iiL  Lbiosperm^. 

Calyx  basi  baud  induratus ;  sepala  carinata  vel  enervia.  Petala  inter- 
dum  nulla.  Capsula  ovato-oblonga,  calyce  inclusa  vel  illo  paullo  longior, 
yalvis  dehiscens.  Semina  globoso-reniformia  vel  lenticularia,  ladvissima 
nitida,  atra  rarius  rula. — HerbsB  perennes  imprimis  meridionali-Ameri- 
canse,  caulibus  interdum  diffusis  Tel  plus  minus  divaiicato-ramosis 
flores  axillares  et  termlnales,  solitarii  vel  rarius  in  cymas  paucifloras  aut 
dicbasia  composita  dispositi. 

SfAsectio  1. — ^Flores  solitarii,  terminales  et  axillares. 
A,  tnuscoides,  musciformis,  Halacsyi^  Balarua, 
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Subiectio  2. — Floree  aolitarii  axillares. 

a.  Sepala   carmata,  cariii&    prominente   pilo8&,  margine  ciUata, 
ceteram  glabra  vel  rarius  puberula. 
A,  lanuginosa^  megalanthaf  sorateruis,  pleuranthaf  parvifolia,  reptans. 

6.  Sepala  enervia  puberula.    (Petala  nulla.) 
A,  Jamesoniana, 

c.  Sepala  concava  uninervia  vel  obsolete  d-nervia,  glaberrima. 
A,  lycopodwideSf  Rokrhachiana, 

Subsectto  3. — Flores  solitarii,  terminales. 

A,  Orbignyanaj  catamarcennSf  achalenBis,  serpens, 

Subsectto  4. — ^Flores  axillares  solitarii,  et  terminales  subconfertL 
A.  finer ophyUa,  palustris, 

Subsectto  5. — ^Flores  longe  pedicellati,  in  cymas  paucifloras  dispositi. 
A.  Stuebelii,  saxosa,  spathulata, 

Subsectto  6. — ^Flores  ad  xamorum  apicem  oonglomerati  sessiles,  vel  dicha- 
sium  valde  compositum  formantes. 

a.  Folia  ovata  obtusa.    Sepala  obtusa. 
A.  Mandoniana, 

b.  Folia  angusta  acuminata.    Sepala  acuta. 
A,  PeyritschU,  Poeppiyiana, 

Sectioiv,  PORPHYRANTHEiB. 

Calyx  basi  baud  indurascens ;  sepala  3-<5-nervia.  Capsula  cyUndrica 
e  calvce  lonp^e  exserta,  6  dentibus  brevibus  aequalibus  deliiscens.  Semina 
compresso-globosa  IsBvia  fuaca. — Herba  perennis  fruticulosa  occidental!- 
Europsea,  csespitosa  multiflora ;  foliis  ovato-lanceolatis  nitidis  rigidulis. 
Flores  in  cymas  terminales  paucifloras  dispositi,  petalis  roseis  vel  albis 
integerrimis. 

A,  purpurascens, 

SectiOY.  ERKMOGONEiB. 

Calyx  basi  demum  induratus ;  sepala  (siccata)  subtrinervia.  Capsula 
ovata,  calyce  inclusa,  dentibus  sero  bifidis  vel  valvis  bidentatis  debiscens. 
Semina  compressa,  pyriformia  vel  oblonga,  Isevia. — Herbce  ampbigen 
perennes  sutfruticosad  caespitosae  ssepe  pulvinat®,  erectas  rigidsB :  caudices 
lignosi,  polycepbali  vel  ramosi,  caulibus  floriferis  elongatis  strictis  simpli- 
cissimis,  basi  imbricato-vaginatis  cum  turionibus  brevissimis  (interdum 
foliorum  denudatis  vel  tantum  squamatis),  ssepius  foliis  setaceis  lineari- 
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filiformibas  vel  sabulatis  apice  in  comam  densatis,  yegetiS;  et  interdum 
ad  axillas  fasciculos  foliorum  edentdbus ;  cjma  terminalis  simplex  depau- 
perata  yel  geminsd  tern»  aut  plures  per  tbyrsum  brachiatum  paniculse- 
vel  coiymbiformem  illinc  dispositsd,  floribus  saspe  congestis  confertiB  vel 
glomerato-fasciciilatifi. 

Bubwctio  1. — Axill»  foliorum  non  &8cicTilifer». 

A.  Mores  subsessQes,  in  cymis  capitato-aggregatis  vel  glomerato- 

fasciculatis. 
A,  cephalotesj  conguta,  FrankHniif  ffookeri,  polycnemifdlia, 

B.  Flores'pedicellati,  in  cjmas  simplices  aut  compositas  interdum 

depauperatas  vel  per  thyrsum  brachiatum  paniculse-  vel 
corjmbiformem  dispoeiti,  pedicellis  calyci  sequilongis  vel 
longioribus  sufiulti. 

a.  Petala  sepalis  breviora. 
A,  pungens, 

h,  Petala  caljcem  asquantia,  vel  saspius  eo  long^ora. 

A,  holostea,  lychmdea,    eunUtsepcUa,    Szowitzii,    compactOj     %»auricaj 
cueubaloideB,  juncea,  saxatilis,  UmgifoUa,  aeuleata,] 

Subaeetio  2. — Apud  multa  folia,  axilla  fasciculos  foliorum  edentes. 
A,  drypidea,  Ledf^xmriana,  acerosa,  Leasertiana,  teCrasticha. 


StTBGEN.  n.— EREMOGONEASTRUM. 

Sectio  i. 

Calyx  basi  baud  indurascens.    Hores  solitarii,  raro  cymosi. 
A.  BourgcBiffestucoideB,  monticola,  kansuensis, 

Sectio  iL 

Calyx  basi  induratus.    Flores  cymosi  vel  solitarii. 

Subaectio  1. — Caules  floriferi  simplices,  remote  foliati;  turiones  foliis 
angustis  dense  comati  multum  breviores.  Flores  cymosi.  Petala 
scepius  sepalis  longiora. 

A.  scariosa,  gramineOj  hlepharophylla,  Griffithu,  anmniaca. 

Subseetio  2. — Caules  breves,  dense  foliosi,  simplices  vel  ramulosL 
Flores  solitarii.    Petala  semper  sepalis  longiora. 

A,   polytrichoides,    pdvinata,   globifiara,    demisnmay    kumaonenM, 
tctrogytui, 

LINN.  JOUBir.— BOTAKT,  TOL.  XXXIII.  2*D 
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SuBGBN.  ni.— PENTADENARIA. 
Sectio  i.  Glombbiflobjb. 

Flores  sabflessiles,  in  cymis  capitato-aggregatis  vel  glomerato-fa^cu- 
latis ;  flore  centraJi  siepiiis  ebracteato.    Glandul®  emarginatffi. 

A,  PrzewaUkiif  dianthoides, 

Sectio  ii.  Rabiflobjb. 

Floree  pedicellati,  in  cymas  simplices  aut  compositafi  interdum  depaupe- 
ratasy  vel  per  thyrsum  brachiatum  paniculae-  vel  corymbiformem, 
dispositi,  pedicellis  calyd  tequilongis  vel  longioribus  sufiulti;  bractese 
ochreaceffi  Bubvaginantefi  scarios®.    GlandulsB  integerrimsB. 

Subseotio    1. — ^Folia  lineariHsetacea  vel   graminea^  imprimis  turionom. 
Semina  Ueyia. 

a.  Sepala,  pneter  nenrum  dorsalem  viridem  in  mucronem  baud 
excurrentem^  flava  yel  albida. 
A,  rigida,  graminifolia,    Koriniana,    oreophUoy  ferrttginea,  Tsehukt- 
gehorttm. 

p,  Sepala,  nerro  dorsali  lato  in  mucrooem  herbaceum  lecurvo- 
patulam  ezcurrentei  picta  yel  subberbacea. 
A.  gypsophiloideSf  ursina,  caricifoiia,  Roborowskii,  captUaris, 

Subsectio  2. — Folia  imprimis  caulina,  lineari-setacea.     Semina  granu- 
lato-tuberculat  a. 
A.  macradenia,  Fendlen, 

Subsectio  3. — Folia  o^ata  vel  subrotunda.    Semina  scabra. 

a.  Fetala  sepalis  longiora. 
A,  Saxifraga,  ciltataf  gothica^  hakariea,  glanduiigera, 

/3.  Petala  sepalis  breyiora,  yel  ea  subsquantia. 
A,  bi/lora,  Gay  ana, 

SuBGEN.  IV.— DICRANILLA. 

Sectio  i,  Radiantbs. 

Petala  calyce  longiora.    Stamina  10. 
A,  radians,  dicranoides. 
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Sectio  ii.  Ptcnophylljb. 

Petala  calyce  multum  breviora;  vel  nulla.    Stamina  10. 
A,  bianica,  htyoides,  jM^cnophylla,  pycnopht/Uoides^  boHviana. 

Sectio  iii.  Peduncttlosjb. 

Petala  calyce  multum  breviora,  yel  nulla.    Stamina  5. 
A,  pedunculasUf  Alpamarca. 

SuBGEN.  v.— ARENARIA.STRUM. 
Sectio  i.  GoUFPEiA. 

Flores  minuti,  cymoso-paniculati.  Stamina  10.  Capsula  oblonga  Tel 
Bubglobosa,  calyce  inclusa. — Herba  Europsda  biennis  tenuis  diffusa,  foliis 
linearibuB  vel  setaceis. 

A.  masnlieruis. 

Section.  Leptbodiclis. 

Flores  parviyCymoso-paniculati.  Stamina  10.  Capsula  inflato-globosa, 
calyce  inclusa. — HerbsB  Asiaticee  procene  flacddss  annuse,  foliis  lanceo- 
latis  vel  oblongo-lanceolatis. 

A,  holosteoideSf  tenera. 

Sectio  iii.  Beach ystemma. 

Flores  numerosi,  in  paniculis  axillaribus  vel  terminalibus.  Stamina  10, 
quorum  6  ananthera.  Capsula  depresso-globosa,  calycem  non  superans. 
— ^Herba  Himalai'ca  annua  subscandens  difiiisa,  foliis  lanceolatis  vel  ovato- 
lanceolatis. 

A.  nepaleriM, 

SuBGEN.  VI.— ODONTOSTEMMA. 
Sectio  i,  Babbatjs. 

Flores    dichotomo-coiymbosi,    pedicellis    elongatis    erectis    suffulti; 
bractece  foliacese. 
A,  barhata, 

Sectio  ii.  Yunnanenses. 

Flores  cymosi,  pedicellis  sub  anthesi  erectis  moz  deflexis  suffulti ) 
bractesB  foliacesB. 

A»  yutmanenais,  gUmdulosa,  debilisy  Delavayi,  quadridentata. 

SuBOEN.  \n.— MACROGYNE. 
A,  lonffistyla. 


2d2 
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lY.  Descbiptite  EinrMEBATioN  OF  TUE  Species. 

Subgenus  I.  ETJAEENARIA. 

SecHo  i.  EuTHALix. 

Series  A. — Stamina  10. 

Subsectio  1.-— Sepala  uuinerTia  vel  (in  vivo)  enervia.    Flores  in 
cymas  laxas    paucifloras,   in   ramulis    nonnullis    interdum 
depauperatas  ad  florem  unicum  reductas,  dispositi. 
a.  Petala  caljcem  squantia,  vel  eo  longiora. 
CI.  Species  aanufe  yel  biennes. 

t  Folia  obtusa  vel  apice  rotundata. 

1.  A.  coNiMBEFCENSis,  Brof.  Fl.  Lusitanica,  ii.  p.  200  (1804) ; 
Willk.  4'  Lange,  Prodr,  Fl.  Hisp.  iii.  p.  621. 

/3.  gland  uloso-vi^cosa,  Wehb^  ex  Willk,  4f  Lange^  Frodr.  FL 
Hisp.  iii.  p.  621 ;   Welw.  Tierb.,  et  in  litt.  1847. 
Geogr,  area,  Spain  and  Portugal. 

N,  Sf  E,  Moniatrol,  in  Catalonia. 
S,  Niebla,  in  Andalusia. 

W,  Coimbra,  in  prov.  of  Beira,  and  Serra  de  Moncbique 
in  prov.  of  Algarve. 
Iconoo:r.— 5ro/.  Phytx>gr.  LusiU  Sel.  p.  179,  t  73  ;    Willk.  Ic. 
descr.  PI.  Ear.  Hisp.  i.  p.  91,  t.  61  a. 
Syn.  Spergula  ciUaris^  Bret.  Fl.  Lusitanica,  ii.  p.  215  (1804). 

2.  A.  EMABQiKATA,  Brot.  Fl.  Lusitanica,  ii.  p.  202  (1S04); 
Willk,  4'  Lange,  Prodr,  FL  Hisp.  iii.  p.  622. 

Habit u  similis  A.  modestdd,  a  qua  autberis  conspicue  olivaceis; 
petalis  emarginatis  roseis,  sepalis  foliisque  obtusis  bene  distincta 
est. 

/3.  Salzmanni,  Willk.  Ic.  descr,  PL  Bar.  Hisp.  i.  p.  94,  t.  62  c. 

Statur^  major.  Flores  duplo  majores.  Petala  ovato-oblon^^a 
patentisaima  profundius  emarginata,  basi  repente  in  unguem 
brevissiroum  contracta.  Capsula  pauUo  angustior,  cjliudraceo- 
conica. 

In  Gay's  MS.  note  on  this  plant,  which  he  obtained  from 
Salzmann,  he  says  that  the  alternate  filaments  are  saccate  at  the 
base ;  though,  in  examining  the  specimens,  I  could  not  find  any 
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evidence  of  enlarged  glands  attached  to  the  inner  series  of 
filaments^  a  character  which  wonld  warrant  the  transference  of 
the  plant  to  the  subgenus  £entadenaria.  Specimens  of  this 
species,  accidentally  placed  in  a  parcel  of  Greek  plants  in  Fauche's 
herbarium,  were  described  as  a  new  species  bj  Chaubard  under 
the  name  of  A.  sordida.  The  eastern  limit  of  the  species  is 
determined  from  the  specimens  in  the  late  Mr.  G.  C.  Joad's 
herbarium. 

Geogr.  limits, — N*  Sf  W,  Portugal :  Paro  in  the  prov.  of  Algarve. 
E,  Near  Algiers  {Herb.  Joad,  1873). 
8,  Algeria :     Andalous   in  the  dept.  of  Oran  (Balansa^ 
PI.  d'Alg^rie,  1862,  no.  452). 
Iconogr. —  Willk.  Ic.  descr.  PL  Bar.  Hisp,  i.  p.  93,  t.  Q2  b,  et 
p.  94,  t.  62  0  (var.  /3) ;    Chauh.  Fl.  Peloponn.  n.  0^9,  t.  24.  f .  1 
(A.  sordida). 
Syk.  a.  baticoj  Baiizm.  ex  Ball,  in  Journ.  linn.  .Soc.  xvi.  p.  305 
(1877j. 

3.  A.  NiLQHiBENsis  [neelghcrense],  Wight  Sf  Am.  Frodr.  FL 
Ind.  Or.  p.  43  (1834) ;  Rook.f.  FL  BriL  Ind.  i.  p.  239. 

Hab.  N.W.  Himalaya  in  Kashmir,  and  Nilghiti  Hills  in 
Malabar ;  also  Bel  gaum  and  Dharwar  in  Bombay  Presidency 
{Dalz,  Sf  Qibs.  Bomb.  Pi.  p.  15  [1861]),— not  mentioned  in 
Hooker's  *  Flora  of  British  India.' 

Wight  says  that  it  is  only  met  with  here  and  there  in  the 
Nilghiri  Hills,  and  is  not  at  all  common.  This  locality  remains 
the  southern  limit  of  the  genus,  which  is  11°  N.  lat. 

Iconogr. —  Wighiy  Ic.  PL  Ind.  Or.  9i9,  et  SpiciL  Neilgherr. 
t.  15. 

4.  A.  PoMELi,  Munby^  in  BulL  Soc,  Bot.  France,  xi.  p.  45 
(1864) ;  Pomel,  Nouv,  Mat.  FL  AtlanL  p.  207. 

Pumila,  glauca,  4-10  *  centim.,  ssepius  a  basi  ramosa,  ramis 
erectis.  Caules  dense  puberuli  pilis  brevibus  retrorsis,  simplices 
flore  unico  terminati  vel  ssBpius  superne  dichotome  ramosi, 
ramis  dichotomise  simplicibus  flore  termiuatis  vel  iterum  dicho- 
tome divisis,  ramo  altero  dichotoraisd  abortu  s»pe  de&ciente. 
Polia  glabra  punctulato-tuberculata,  margine  scabra,  nervo  medio 
breviter  dentate  ;  inf  eriora  oblongo-spathulata,  media  et  superiora 

*  The  stem -measurements  throughout  are  taken  with  a  centimetre  measure 
from  good  average  specimens ;  and  in  French  authorities  these  of  course  usually 
agree  with  the  length  giyen  in  the  original  description. 
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oboYato-oblonga  vel  oblongo-lanceolata  Besailia.  Plores  in  cymam 
laxam  dispositi,  alares  longe  pedicellati.  Sepala  erecta  acuta 
iasBqualia ;  exteriora  2  late  ovata  carinata,  intermedium  ovato- 
obloDgum,  nervo  yalido  deuticulato,  interiora  2  obo?ato-oblonga 
carinata.  Petala  oblongo-Iinearia  integerrima  alba,  caljcem 
»quantia.  Capeula  oyato-globona,  apice  dentibuB  6  debiscens, 
Semina  compresso-subglobosa,  obtuse  tuberculata. 

A.  spathulata  buic  affinis,  sed  prawertim  differt  pube  gland uli- 
fer&  yi8C0B&,  sepal ib  hispidis  soqualibus  oblongo-lanceolatis  5- 
neryiis  marginato-membranaceis,  petalis  obovatis  calyce  duplo 
longioribuB,  et  seminibuB  minute  ruguloso-tuberculatis. 

Hah,  Algeria :  Gbarrouban  and  Afir  in  dept.  of  Oran. 

Iconogr.— Cm*.  Bluitr.  M.  AtlanU  fasc.  iii.  (1890),  p.  151,  t.  98. 

tt  Folia  acuta. 

5.  A.  OBTUSIFLORA,  Kunze,  Chloria  AustroSisp,  in  Flora,  xiix. 
(1846)  p.  632 ;   Willk.  f$-  Lan^e,  Prodr.  Fl,  Risp.  iii.  p.  621. 

Similifl  A.  modesUe^  bsec  autem   diifert  foliis   paullo   magis 
pubescentibus,   sepalis  trinerviis   ralde  acutis,  petalis  caljcem 
subsDquantibuB,  seminibus  breviter  tuberculatis:  etiam  a  Bois^^ier 
(in  Pugill.  Plunt,  p.  23)  cum    A,  eonimhricengi  perperam  con- 
juQcta  est ;  dilPert  ab  ea  caule  altiore,  ramis  filiformibus  erectis 
gracilioribuB    pedicellisque   glabris  rel   sub    lente    minutissime 
puberulis,    foliis    lineari-lanceolatis    breviter    acutis    conspicue 
uninenriis,    floribus     minoribus     in    cjmd.    repetito-dichotoma 
regulari  dispositis,  sepalis  obovato-oblongis,  antheris  luteis. 
Qeogr*  range, — N.  6f  E,  Sierra  de  Chi?a,  in  prov.  of  Valencia, 
where  it  was  first  collected  by  C.  Boutelou,  and  re- 
corded by  him  under  the  name  of  A,  saxaHlis,  Linn. 
S.  4c   W.    Peiia   Alta  near  Velez-Eubio,  in   prov.  of 
Andalusia  {Rouy,  1881). 
A  rare  but  distinct  species  found  only  in  S.E.  Spain. 
Iconogr.—  Willk.  Ic,  deser,  PL  Bar.  Hisp.  i.  p.  91,  t.  61  B. 
Syn.  a,  sojpatilis  (non  linn.),  Bout,  ex  Willk.  et  Lge.  Prodr.  Fl.  Hisp. 
iii.  p.  621. 

6.  A.  CONTBOVEBSA,  BoUs.  Voy,  Bot.  Esp.  p.  100  (1839); 
Willk,  4r  Lange,  Prodr,  Fl,  Hisp,  iii.  p.  622. 

Although  Gay  compares  his  A,  tenuis  vith  A,  modesta,  an 
examination  and  comparison  of  the  type-specimens  in  Herb. 
Kew.  unmistakably  show  them  to  be  identical  with  A.  controvena. 
The  specimens  collected  by  Porta  and  Eigo  in  1891  (exs.  no. 
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414)  on  the  Sierra  de  Alcaraz  in  Murcia,  and  the  specimens  col- 
lected by  Bourgean  (named  A.  tenuis)  in  the  same  locality,  are 
identical. 

Oeogr.  limits. — N".  France :  dept.  of  Vienne 
E.  Central  France. 

8,  Spain :  Sierra  de  Alcaraz,  in  prov.  of  Murcia. 
W.  Spaia :  near  Valladolid,  in  prov.  of  Leon. 
Iconogr. — Willk.  Ic,  descr.  PL  Bar,  Hiep.  i.  p.  92,  t.  61  c ; 
Belastre^  FL  depart,  Vienne,  p.  120,  t.  2  {A.  conimhrieensis  rar.). 
Syn.  a,  tenuis,  J.  Gay,  in  Walp.  Ann.  Bot.  vii.  p.  800  (1867). 

A,  conimbricensis,  J.  Gay,  ex  Gren.  et  Godr.  Fl.  de  France, 

i.  p.  260. 
A.  Gouffeia,  Fuel,  in  Duch.  Rev.  Bot.  i.  p.  460  (1846). 

7.  A.  KAPULIGERA,  Franch,  in  BulL  Soc,  Bot.  France,  xxxiii. 
p.  429  (1886) ;  Fl.  Delavay.  p.  92,  t.  24  i.. 

Badiz  inflata  fusiformis,  e  coUo  unicaulia  vel  multicaulis. 
Caules  rubescentes  unilateraliter  puberuli,  plus  minus  dichotome 
ramosi,  ramis  intricatis.  Folia  linearia  vel  liaeari-oblonga, 
punctis  elevatis  asperata,  basi  ciliolata,  ceterum  glabra.  Inflores- 
centia  panic ulato-corymbosa ;  pedunculi  rigidi  erecti,  inferiores 
Bolitarii,  superiores  3-5.  Calyx  purpurascens ;  sepala  lanceolata 
vel  ovato-lanceolata,  obtusa,  margine  membranacea.  Petala 
rosea,  calyce  duplo  longiora,  obovata,  emargiaata  vel  breviter 
biloba.     Ovula  10-14. 

A  handsome  plant  with  large  rose-coloured  flowers,  well 
characterized  by  its  napiform  root,  very  large  in  some  specimens, 
less  developed  in  others.  It  cannot  be  compared  with  any 
Himalayan  species :  its  habit  is  rather  that  of  certain  annual 
European  species,  such  as  A.  controversa,  with  more  specious 
flowers,  which  are  rose-coloured  instead  of  white, 

Hab.  China :  prov.  of  Tun-nan,  in  fissures  of  Mt.  Koua-la-po, 
near  Hokin  (1884)  ;  and  on  the  road  to  the  hill  of  Ten-tze-hay 
near  Lankong,  at  2500  metres. 

Iconogr. — Franch.  PI.  Delavay,  p.  92,  t.  24  a« 

/3.  Species  perennes 
(axillsB  caulium  floriferorum  fascicules  foliorum  edentes). 

f  Petala  basi  vix  unguiculata. 

8.  A,  HispiDA,  Linn.  Sp.  Plant,  p.  425  (1763);  Willk.  if 
Lange,  Prodr.  FL  Risp.,  JSupplem,  p.  277  (1893). 
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The  Linnean  specimena  weie  from  the  neiglibonrbood  of 
Montpellier.  It  is  not  an  **  esp^e  exclusiTement  fran^aise,"  as 
claimed  bj  Eouj  and  Foucaud  (Fl.  de  France,  iii.  p.  244  [1896]), 
since  it  is  found  on  the  Spanish  side  of  the  Pyrenees.  Tbe  stems 
are  from  10-20  centim. 

Oeogr.  limits, — N.  Depart,  of  Aveyron.    E,  Depart,  of  Qard. 
S.  if  ^'   On  Mt.  Costabona,  in  Catalonia  (not  usually 
marked  in  maps). 

Iconogr. — Willk.  Ic.  descr.  PL  Bar.  Hisp.  i.  p.  97,  t.  65  b  ; 
DC.  Ic.  PI.  Ear.  Qall  47 ;  Otu.  if  Ansb.  Herb.  Fl.  France,  iv. 
t.  701. 

9.  A.  LESUBINA,  Loret,  Herb.  Lozhre,  p.  13  (1868-62)  ;  Lecoq 
et  Lam.  Cat.  PI,  Centr.  France,  p.  104  (1847),  sub  A.  ligericina. 

Caules  simplices  vel  ramosi,  teretes  erecti  subfastigiati,  5-7 
centim.  Folia  inferiora  approzimata  subimbricata  orali-lanceo- 
lata  acuminata  uninervia  l»te  virentia.  Flores  parvi  in  cyma 
dichotoma,  terminales  longe,  alares  breyius  pedicellati ;  pedicellis 
florum  alarium  bracteolatis.  Sepala  ovato-lanceolata  acuta 
anguste  membranaceo-marginata.  Petala  suborbiculata  pallide 
lutea  calyce  parum  loDgiora.  Gapsula  in  valvas  6  lanceolatas 
profunde  dehiscens.  Semina  reniformi-globosa  grosse  et  obtuse 
tuberculata. — Tota  planta  indumento  patulo  glanduloso-viscoso 
dense  yestita. 

The  earlier  name  of  A.  ligericina  is  rejected,  as  it  is  the  Latiu 
name  for  the  Eiver  Loire,  instead  of  that  for  Lozere,  which  the 
author  intended. 

Hab.  France  :  departments  of  Lozere  and  Avejron. 

Iconogr.— TFt7Z;t.  Ic.  descr.  PL  Bar.  Hisp.  i.  p.  99,  t.  66  i. 
(A.  ligericina);  Cus.  Sf  Ansb.  Herb.  Fl.  France,  iv.  t.  696 
(A.  ligericina). 

10.  A.  MOiTTiiTA,  Linn.  Cent.  Plant,  i.  p.  12  (1755);  Amcenit. 
Acad.  iv.  p.  272 ;  Willk.  Sf  Lange,  Prodr.  FL  Hisp.  iii.  p.  623. 
Si/n.  PrcB'Linnaana. — Alsine  f oliis  linearibus  acuminatis,  petalis 

florum  integris  calyce  duplo  longioribus,  Le  Monnier,  Cata- 
logue des  Plantes  en  Auvergne,  etc.  (1744). 
Myosotis  lusitanica  linari»  folio,  magno  flore,  Towmef.  Inst. 

Herb.  p.  244,  ex  auct.  herbarii  Vaillant. 
Le  Monnier  wrote  that  it  occurred  plentifully  on  the  road  from 
Orleans  to  Bourges,  especially  in  the  foreat  of  Alloigni.     He 
is  the  first  botanist  to  give  a  satisfactory  account  of  the  plant. 
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^.  saxicola^  Bouy^  Exe,  Bot.  JEsp.  iii.  p.  88  (ea  Bull.  Soc.  Bot. 
France,  mi.  [1884i]). 

Folia  sepalaque  latiora  dense  pubescentia  candicantia. 

Hah,  Valencia :  Mt.  Mongo,  Bemia,  and  Cabo  de  S.  Antonio* 

y.  intricata,  Ser.  in  DC,  Prodr.  i.  p.  410. 

Lsete  yirens.  Caules  ramosiores  fragiles  csBspitem  laxum 
imbricatum  formantes.  Folia  linearia  glabrescentia.  Sepaia 
glabra. 

Rob.  Provinces  of  Andalusia,  Murcia,  and  Valencia. 

According  to  Saccardo  and  Bizzozzero  this  variety  has  been 
found  in  the  Venetian  Alps,  but  Maratti's  specimens  are  iui- 
perfect,  and  the  record  has  never  since  been  verified.  They 
may  be  identical  with  A,  grandiflora,  as  the  locality  given  is  Mt. 
di  Lozzo. 

Oeogr,  limits. — N.  Dept.  of  Eure,  near  Evreui  (Mariercy  Fl. 
Norm.).  S.  Prov.  of  Andalusia- 

U.  Dept.  of  H^rault.         W.  S.  Portugal. 

Iconogr. — Eeichh.  le,  FL  Germ.  Helv.  4951 ;  Aaso,  Syn,  Stirp. 
Array,  n.  383,  t.  2.  f.3  (1779) ;  Boi.  May.  t.  1118  ;  OUhe  Garden, 
Dec.  1893 ;  Gu9.  ^  Anab.  Herb.  Fl.  France,  iv.  t.  693 ;  Vent 
Hor.  Cels,  t.  34. 

Syn.  a.  linearifolia,  Poir.  Encycl.  vi.  p.  366. 

A.  pyrenaica,  Hort.  ex  Steud.  Nomencl.  ed.  2,  i.  p.  126. 
Biyelowia  montana,  Rafin.  in  Journ.  Phys.  1819,  p.  289. 

11.  A.  OSANDIFLORA,  Linn.  Syst.  Plant,  ed.  X.  p.  1034  (1759) ; 
Sp.  Plant,  ed.  II.  p.  608  (1762) ;  fFillk.  ^  Lanye,  Prodr.  Fl.  HUp. 
iii.  p.  624,  et  Supplem.  p.  277. 

a.  genuina,  Bouy  Sf  Fouc,  Fl,  de  France,  iii.  p.  251  (1896). 
Caules  1-2-fiori.     Folia  omnia  linearia  vel  anguste  lanceolata, 
plana  rigida. 

/3.  abietina,  Presl  (sp.),  Belie.  Pray.  i.  p.  63;  Fl.  Sicula, 
p.  164. 

Caules  1-2-flori.  Folia  omnia  linearia  vel  anguste  lanceolata> 
revoluta. 

y.  mixta,  Lapeyr.  (sp.)  Hist.  abr.  PL  Pyr.  i.  p.  256  ;  Bouy  Sf 
Fouc.  Fl.  de  France,  iii.  p.  251. 

Caules  2-6-fiori  fastigiati.  Folia  stricta  vel  paullo  patentia 
recurva  -,  inferiora  lineari-subulata  plana,  reliqua  lanceolata. 
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3.  triflora,  Linn,  (ap.)  ManL  Plant,  p.  240  (1771). 

LinnsBUB  gives  a  clear  and  full  description  of  this  plant  in  the 
second  portion  of  his  '  Mantissa  Plantarum ' :  Caules  palmares, 
copiosi,  difhisi,  adscendeutes,  teretes,  subpubescentes :  ramis 
altemis  erectis.  Folia  lanceolato-subulata  ( juniperina),  pateatia, 
acuminata,  ciliata,  subtus  pubescentia :  floralia  ovato-lanceolata, 
Bubtus  pilosa.  Pedunculi  terminales,  plures,  teretes,  pubescentes, 
articulis  caulinis  lougiores,  triflori ;  pedicellus  intermedius 
aphjlluB,  laterales  longiores ;  bracteis  duabus,  oyatis,  ciliatis, 
extus  pubescentibus.  Caljx  ovatus,  acutus,  erectus,  pubescens. 
Petala  obovata,  oblonga,  calyce  duplo  longiora,  pateutia,  obtusa, 
alba,  lineata.    Stamina  alba.    Pistillum  viride  staminibus  brevius. 

The  following  more  or  less  intergrading  forms  of  this  variety 
are  worked  out  from  the  material  in  the  Yieuna  Herbarium, 
consisting  of  the  specimens  from  Fenzl's  own  herbarium.  They 
differ  in  minor  details  when  placed  side  by  side,  but  are  rather 
difficult  to  separate  satisfactorily  by  definition  : — 

Zusus  1    (parviflorus).   Humilis.      Confertim   et  pulvinatim 
cflBspitosa,    caudiculis  lignescentibiis.       Cauliculi   1-3-flori 
stricti  12-35   mm.      Folia  imbricato-congesta,  erecta  vel 
patula,  anguste  subulata.     Calyx  3  mm. 
Sab.  Depart,  of  Pyrenees- Orientales. 

Zusus  2  (angustifolius). 
Forma  humilis. — Differt  a  prscedente  florum  magnitudine, 

sepalis  magis  ovato-oblongis  quam  late  ovatis. 
Uab.  Switzerland. 
Forma  stricta. —  Laete   viridis,   pier um que  late  casspitosa. 

Folia  plerumque  stricta,  remotiora  ac  magis  patula  Tel 

recurva. 
Hah.   Switzerland:    Mt.   Chasseron  in  the  Jura,    canton 

Vaud. 

Forma  intermedia. — Caudiculi  cauliculique  magis  elongati, 
ssBpe  2-3-flori.  Folia  fasciculorum  magis  patula  tamen 
rigida. 

Hah.  Switzerland :  canton  Yaud. 

FoTtna  fiaeeida. — Laete  viridis.     Cauliculi  plerumque  multi- 

flori  elongati.    Folia  flaccida  varie  patula  vel  recurvata. 
Hah.  Switzerland. 

Forma  glauca. — Prascedente,  etiam  rigidior,  eximie  glauca. 
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Lu8U8  8  (latifolius). 
Forma  heterophylla, — Laze  caBspitosa.     Folia  flaccida  quam 

typo  (a)majora  latiuscula,  junioraanguBtiBsima  fere  Betacea. 
JSCab.  Montpellier,  Mt.  Ventoux,  and  Val  d'Eynes  in  the 

PyreneeB. 
Forma  ehngata, — Caiiliculi  valde  elongati  8~7-flori.     Folia 

inferiora  stricta,  superiora  flaccida. 
Sab.  Sierra  Nevada  in  Andalusia ;  Valine  de  Cervieres,  in 

depart,  of  Aveyron  {A.  minor,  Decne.,  and  A.  trifiora^ 

Wilid.). 

e.  multiflora,  Ser.  in  BO.  Frodr,  i.  p.  404. 
CauloB  8-4-flori.     Folia  lineari-subulata  rigida  ciliolata. 
PoBBibly  the  Bame  aB  Iubub  2  forma  siricta  of  preceding  var.,  but 
the  leareB  uniformly  ciliolate  instead  of  only  towardB  the  baBC. 

i.  Btolonifera,  Vill.  Journ.  Mens.  p.  437  (MSS.)  ap.  Verlot,  PI. 
Dauph.  p.  62  ;  (sp.)  Vill.  ex  DG.  Frodr.  i.  p.  404. 

CauleB  florigeri  1-2-flori  butcuUb  multis  BterilibuB  intermizti. 
'Folia  rigida,  inferiora  Bubulata,  reliqua  lanceolato-linearia. 

i;.  aculeata,  Willk,  Frodr.  Fl.  Hisp.,  Supplem,  p.  277. 
Syn.  SUUaria  aculeata^  Scop.  FL  Gamiol.  (ed.  2)  i.  p.  316. 
Hah.  AndaluBia :  Sierra  de  Alfacar  and  Sierra  de  PenagoloBa. 

ThiB  polymorphous  species  varies  considerably  within  narrow 
limits.  The  forms  have  been  grouped  into  seven  varieties  on 
the  characters  of  the  length,  breadth,  and  direction  of  the  leaver > 
the  size  of  the  flowers,  and  the  number  of  pedicels  springing 
from  one  axis.  The  leaves  are  frequently  imbricated  on  the  stem, 
but  never  tetrastichous.  Cosson  proposed  to  sink  A,  incrassata 
also  in  this  species ;  but  in  typical  specimens  of  A,  grandijiora 
the  stem  is  distinctly  4-angled,  especially  in  vigorous  specimens 
with  furrowed  surfaces  between  the  angles;  the  seeds  ako  aie 
more  distinctly  tuberculate.  In  one  of  the  specimens  growing 
this  year  in  the  Alpine  house  at  Kew  Gardens,  most  of  the 
flowers  had  4  styles. 

Oeogr.  limits. — N".  Austria :  Mt.  Pollauer  and  the  Nikolsberg 
in  West  Moravia. 
8.  Alpine  stations  in  Sicily  up  to  1500  metres  (Lqjacono). 
U.  Croatia. 

W.  Corunna  in  Spain  {Quardia,  ex  herb.  Groves). 
This  is  a  species  widely  distributed  in  Central  and  Southern 
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Europe,  but  it  is  doubtful  whether  its  range  extends  so  far  east 
Hi  Transylvannia,  as  stated  by  Schur. 

Iconogr.— ^//.  Fl.  Pedem.n.  1711,  t.  10.  f.  1 ;  Ic.  Taunn.  xiv. 
t.  73.  f.  7 ;  Pedem,  Stirp.  Spec.  p.  49,  t.  10.  f.  1  (1766) ;  (var.  /3) 
Beichh,  Ic.  FL  Qerm.  Helv,  4946 ;  (yar.  ri)  Reichb,  I.  c.  4946/3; 
8cop,  Fl.  Camiol  (ed.  2)  n.  527, 1. 17  (Stellaria  aculeata). 
Syn.  a.  capillacea,  All.  Fl.  Pedem.  ii.  p.  365  (=var.  a). 

A.  graminea^  Steud.  Nomend.  ed.  2  i.  p.  124  (=Yar.  a). 

A,  juniperina,  VilL  Hist.  PI.  Dauph.  iii.  p.  624  (=var.  f). 

A,  juniperifia,  ThuiU.  Fl.  Env.  Paris,  p.  218  (=var.  5). 

A,  laricifolia  {non  Linn..)^  Lapeyr.   Hist.  abr.  PL  Pyr.  p.  255 

(ssvar.  o). 
A,  laxOf  Fisch.  ex  Ser.  in  DC.  Prodr.  i.  p.  404  (=var.  a). 
A,  liniflora  (non  Linn.),  Willd.  ex  Spreng.  Syat.  Veg.  ii.  p.  399 

(=var.  o). 
A,  montana  {non  Linn.),  All.  Fl.  Pedem.  ii.  p.  112  (=var.  a). 
A,  saxatilis  (non  Linn.),  Lapeyr.  Hist.  abr.  PL  Pyr.  p.  234 
(=var.  a) 

12.  A.  VALENTiNA,  Boiss.  Diagfi.  PL  Or,  Nov.  Ser.  II.  i.  p.  90, 
(1854);   Willk.  Sf  Lange,  Prodr.  FL  Hisp.  iii.  p.  625. 

FruticuloBa.  Caules  diffusi  filiformes  flezuosi  teretes  retrorsnm 
pRpilloso-puberuli,  altematim  ramosi,  ssepe  intricati.  Folia 
linearinsubulata  areolata-punctata,  margins  revoluta,  subtus 
neryo  valido  instructs,  basi  ciliata  ceteriim  glabra,  rigida  sed  yix 
pungentia,  patula  yel  recur va.  Sepala  ovata  longe  acuminata 
glabra,  ezteriora  anguste,  interiora  late  membranaceo-marginata. 
Petala  oblongo-spatlmlata,  calyce  duplo  longiora.  Capsula  valvis 
6  dehiscens.  ISemina  compresso-reniformia,  obscure  et  obtuse 
tuberculata. 

According  to  C.  Pau,  this  plant  is  identical  with  A,  montana 
var.  intricata,  which  occurs  in  the  northern  part  of  the  province 
of  Valencia.  But  specimens  of  true  A.  valentina,  which  hitherto 
have  been  found  only  in  the  southern  part  of  the  ppovinie, 
certainly  seem  to  dilPer  from  this  variety  of  A.  montana.  Inter- 
mediate forms  have  not  been  collected. 

Hab,  Spain :  southern  part  of  prov.  of  Valencia. 

Iconogr. —  Willk.  Ic.  descr.  PL  Bar.  Hisp.  i.  p.  97,  t.  75  A. 

13.  A.  otPTEEBA.,  DG.  FL  Frang,,  Supplem.  p.  611  (1815) ; 
Bouy  4'  Fouc.  FL  de  France,  iii.  p.  245  (1896). 

18  centim.,  cinereo-pubescens.  Caules  di-trichotomi  diffusi. 
Folia  inferiora  oblongo-lanceolata  basi  plus  minus  ciliata,  superi- 
ora  lanceolata-linearia,  omnia  acuta  uninervia ;  axiUis  inferioribus 
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fasciculiferis.  Flores  dichotome  paniculati ;  pedicelli  caJjce 
5-6-plo  longiores.  Calyx  ovato-cylindricus ;  sepala  lanceolata 
acuta,  margine  basi  ciliata,  nervo  post  anthesin  ciliato  denticulato, 
intoriora  late  scarioBO-marginata,  cetera  anguste  Bcarioso-margi- 
Data.  Petala  apice  rotundata  obtusa,  caljce  duplo  longiora. 
AuthersB  aurantiacsB.  Gapsula  ventricosa  ovoidea,  caljcem 
Buperans.  Semina  reniformia,  dorso  convexa,  faciebus  leviter 
excavata,  obtuse  tuberculata. 

Prope  A.  hiapidantj  quae  Btatur&  minore,  pubescentiA  longiore 
glandulo80-viscos&,  foliis  lineari-lanceolatis  glabris,  pedicellis 
refractis,  Beminibusque  duplo  miaoribus  acuteque  (nee  obtuse) 
tuberculatiB  ab  ea  Btatim  dignoscitur. 

Described  from  Bpecimens  gathered  at  Castellane.  in  the 
department  of  Basses- Alpes.  Included  by  E.  Tanfani  in  Parla- 
tore's  *  Fl.  Italiana,'  but  all  the  localities  given  are  in  French 
territory. 

Hab.  S.E.  France :  departs,  of  Basses-Alpes  and  Alpes- 
Maritimes. 

Iconogr.'—Willk.  Ic,  descr,  PL  Bar.  Hi9p  i.  p.  96,  t.  6*. 

Syn.  a,  ru9cifolia,  Eequien,  in  Guer.  Vaacl.  ed.  2,  p.  254. 

14-  A.  HuTBBi,  Kern,  in  Oesterr.  Bot.  Zeitschr,  1872,  p.  368 ; 
Tanf.  in  Pari.  Fl,  Italiana^  ix.  p.  541. 

QIanduloso-pubescens.  Gaulea  decumbentes,  congesti  in 
csespitem  laxum.  Folia  oblongo-lanceolata  vel  Bpathulata  acuta 
uninervia  ciliata.  Flores  solitarii  vel  geminati,  rarissime  dicha- 
sium  triflorum  efformantes ;  pedicelli  calyce  3-5-plo  longiores, 
gland uloso-pubescentes.  Sepala  anguste  oblonga  obtusiuscula 
navicularia  anguste  membranaceo-marginata  pubescentia  ciliata 
subeneryia.  Petala  alba,  late  obovata,  calyce  duplo  longiora, 
post  anthesin  fauee  recurva.  AnthersD  pallide  purpuresB.  Semina 
reniformi-globosa  granulata. 

Affinis  A.  gracilis  qusB  differt  csespitibus  densis,  caulibus  pedi- 
cellisque  erectis  glabris,  foliis  yiridibus,  bracteis  subulatis,  sepalis 
ovato-lanceolatis  glabris  leevibus,  petalis  basi  longe  attenuatis. 

a.  rupestris,  Huter  ^  Porta,  exsicc.  1873. 

j3.  glareosa,  Huter  4r  Porta,  exsicc.  1873. 

Yar.  /3  minus  csespitosa.    Folia  magis  acuta.    Flores  siepius 
geminati. 

Described  from  authentic  living  specimens  in  situ,  which 
flowered  in  Kew  Gardens  in  1896.  It  is  quite  distinct  Iroin 
A.  grandiflora  and  A.  gracilis. 
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Hah.  Confines  of  S.  Tyrol  and  Venetia  at  700-1900  metres ; 
along  the  Cimolais  Canal  at  Serra  delle  Gotte,  Valley  of  Inferna, 
Valley  of  Bricca,  Val  Zelline  in  Udine,  and  (fi)  at  Serra  della 
Fontana. 
.    Iconogr. — Joum.  Hortie.  ser  3,  xxii.  p.  369. 

15.  A.  TMOLEA,  BoUm.  Diagn,  PL  Or,  Nov.  Ser.  1.  i.  p.  50 
(18J.2)  ;  Fl  Orient,  i.  p.  698. 

/3.  macropoda,  JELatusk.  pi.  exs.  in  P.  Sinienii,  It.  Orientale^ 
1890,  no.  2844  h. 

Flanta  puberala,  31  centim.,  floribus  regulariter  cymosis. 
Caudiculi  longi.     Folia  3-nervia. 

Hah.  Tarkish  Armenia :  £gin,  in  proT.  of  Diarbekir. 

y.  Sintenisii,  HauttJc,  pi.  exs.  in  P.  Sintenis^  It.  Orientale^ 
1890,  no.  2844. 

Flanta  fere  glabra,  18  centim.,  clarescenti-yiridis.  Bracte» 
acuminate.    Fetala  calyce  duplo  longiora. 

Hah*  Turkish  Armenia :  £gin,  in  prov.  of  Diarbekir. 

h.  Kotscbyana,  Fenzl  (sp.),  in  Bussegg,  Beise,  ii.  p.  930  (1843)  • 
Boist.  Fl.  Orient,  i.  p.  699. 

Folia  ssBpius  glabra  lanceolata  vel  linearia,  nervis  subtus  magis 
prominentibus.  Scapi  2-5-flori.  Sepala  siepius  glabra,  eleyatius 
carinata. 

Bah.  Mt.  Taurus,  in  Cilicia ;  and  at  Egin  with  tbe  other  two 
varieties  (P.  Sintenis,  It.  Orient.  1890,  no.  2685). 

Qeogr.  range. -^N,    Mt.  Ak-dagh,  in  pro  v.  of  Siwas  {Born- 
muller,  1889,  no.  990). 
E.  Turkish  Armenia :  Egin,  in  proy.  of  Diarbekir. 
8.  Sf  W.  Mt.  Budrun  (Halicarnassus),  in  Anatolia. 

This  species  ascends  to  3000  metres  on  Mt.  Beryt-dagb,  in  the 
prov.  of  Marash. 

16.  A.  BOTUNDiroLiA,  Bieh.  Fl.  Taur.  Cauc.  i.  p.  343  (1808) ; 
Boiss.  Fl.  Orient,  i.  p.  700. 

/3.  colchica,  Alhoff,  Prodr.  Fl.  Colch.  p.  86  (1895). 

Densius  csBspitot^a,  microphylla,  nana.  Caulea  1-3  centim. 
Folia  ovata.  Cjmsd  l-3-flor8B,  rarius  subuniflorsB ;  floribus 
minutis. 

Hah.  Mt.  Lekudeli  in  Mingrelia,  and  Mt.  Okhaczkue  above 
Samurzakania. 

It  has  been  observed  in  this  species  that,  with  tbe  growth  of 
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the  branches  of  the  stem  and  the  lengthening  of  the  internodes, 
the  fasciculate  leaves  become  discrete, so  that  it  maybe  seen  that 
between  two  pairs  of  large  fully-developed  leaves  several  pairs 
of  smaller  leaves  are  intercalated.  Where  the  branches  remain 
short  and  undeveloped,  so  that  the  upper  portion  of  the 
flowering  stem  does  not  branch  out,  the  stems  are  few-flowered, 
and  such  specimens  were  referred  by  Grisebach  to  A.  hijlara. 
Boissier,  however,  very  properly  referred  them  to  this  species, 
reducing  them  to  the  variety  next  mentioned. 

y,  pauciflora,  Boiss.  Fl,  Orient,  i.  p.  700. 
Eami  multiim  abbreviati  1-2-flori. 

Mah.  Mt.  Olympus  in  Tbessaly,  and  Mt.  Scardus  in  Eumelia. 
Oeogr.  limits, — N.  Mt.  Kazbek,  in  the  Central  Caucasus,  at 
2530  metres  (C.  A.  Meyer,  1829). 
8,  Mt.  Taurus,  in  Cilicia  (Xotschy). 
JE.  Afghanistan  :  district  of  Badakshan  {Begel,  It.  Turke- 
stan. 1882). 
7F.   Montenegro  :     summit    of  Savin-Kuk,    a  peak    of 
Mt.  Durmitor  {Baldacci,  in  Malpighia,  1891,  p.  65) ; 
also  in  Albania,  Mt.  Nimercka  in  the  district  of 
Vveme\i{Baldaeci, in  Bull.  Herb.  Boiss.  1896,  p.  619). 
Syn.  a,  biflcra  (non  linn.),  Griseb.  SpiciL  Fl.  Rumel.  Bithyn.  L  p.  203. 
A,  transsilvafiica,  Simk.  in  Term^.  Fiiz.  x.  1886,  p.  180. 
Euthalia  rottmdi/olia,  Rupr.  Fl.  Caucasi,  p.  220. 

17.  A.  Eedowseii,  Cham,  et  Sehlecht.  in  Linnaa,  i.  p.  58  (1826) ; 
Zedeh.  Fl.  Bossiea,  i.  p.  370. 

Habitu  etc.,  A.  ciliatam  revocat,  sed  caudiculis  brevibus 
ramosis,  caulibus  floriferis  simplicibus  plerumque  erectis  gracili- 
bus  1-2-floris,  foliis  caulinis  remotioribus  subacuminatis. 

The  species  was  founded  on  Kamtscbatka  specimens.  Begel, 
who  was  able  to  examine  specimens  from  other  localities  for  the 
purpose  of  figuring  the  plant,  draws  attention  to  the  1-nerved 
sepals,  and  says  that  the  petals  are  ovate-subrotund,  not  obovate- 
cuneate  as  in  the  original  description,  which  muat  have  been 
drawn  up  from  more  shrivelled  specimens. 

Geogr,  limiti. — E.  Siberia. 

N.  4r  TV.  Between  Jakutzk  and  Ochotzk. 

E.  Kamtscbatka.  S.  Ayan,  on  the  coast. 

Iconogr. — Begel,  PI.  Baddeana,  t.  9,  in  Bull.  Soe.  Nat.  Mote* 
1862. 
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18.  A.  LiBAjyoTiCA,  KoUehy,  in  Boist,  Fl.OrietU.  p.  699  (1867) ; 
Fast,  Fl.  Syr.  p.  153  (1896). 

Nana,  tantum  22  mm.  supra  terram.  Polia  glabrescentia 
minima  obovata  carinata  obtusa  ad  basin  ramorum  imbricata. 
Bami  floriferi  breves  glanduloso-velutini  1-3-flori.  Pedicelli 
calyce  longiores.  Sepala  ovata  obtusa  glanduloso-hirsuta.  Petaia 
alba  obovata  calyce  longiora. 

Distinguished  specifically  by  the  small  leaves  imbricated  at  the 
base  of  the  short  branches.  Mr.  Post  does  not  seem  to  have 
beea  able  to  obtain  specimens,  since  he  has  not  added  any  fuller 
characters  to  Boissier's  somewhat  fragmentary  description.  It 
is  certainly  one  of  the  smallest  species  in  the  genus. 

Sab.  Mt.  Lebanon,  in  Syria. 

ft  Petaia  basi  longe  attenuata. 

19.  A.  TOMENTOSA,  Wtllk.  in  Linnaay  zxv.  (1852)  p.  15; 
Frodr.  FL  Hisp,  iii.  p.  626. 

SuSruticosa,  tota  crispato-tomentosa,  caesio-canescens.  Caules 
breves  pumili  erecti,  simplices  vel  patule  ramosi,  teretes,  c®spitem 
compactum  fastigiatum  formautes.  Polia  minuta  4-£ariam  im- 
bricata oblonga  obtusa  recurva,  nervo  albido  marginata,  dorse 
nervoso-carinata.  Flores  2-5  ad  apicem  cauliculorum  aggregati, 
alii  capitati,  alii  sub  capitulo  solitarii  axiUares ;  bracte®  ovato- 
lanceolats  obtasffi.  Sepala  ioffiquilonga  lanceolata  acuminata 
anguste  membranaceo-marginata.  Petaia  alba  spathu lata,  calycem 
parum  superantia. 

Hah.  Sierra  Nevada  in  Andalusia,  on  the  peak  between  Las 
Vertientes  and  Ohirivel  up  to  1200  metres. 

Iconogr. —  Willk,  le.  descr,  PL  Mar.  Hisp.  i.  p.  98,  t.  65  d. 

20.  A.  GBACiLis,  Waldst.  et  Kit.  PL  Bar.  Hung.  iii.  p.  305, 
t.  276  (1812);  Schloss.  et  VuJeot.  Fl.  Croat  p.  352. 

ft.  cretica,  Spreng.  (sp.),  Syst,  Veget.  ii.  p.  396. 
Supeme  glauduloso-hirtella.    Polia  elliptico-oblonga.     Sepala 
obloDgo-laD  ceolata. 

y.  intermedia,  var.  nav. 

Minus  csDspitosa,  7-9  centim.,  puberula.  Folia  linearia  magis 
acuta,  margiue  scabra.  Sepala  ovalia.  Petaia  oblonga  apice 
rotundata  (VandaSj  Fl.  Herceg.  australis,  ezsicc.  1891). 
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i.  Stjgia,  Boisi.  ^  Heldr.  (ep.)  Diagn.  PL  Or.  Nov.  Ser.  II.  i. 
p.  91  (1854)  ;  Boi98.  m.  Orient,  i.  p.  699. 
Tota  planta  breviter  velutino-viscida. 
Qeogr.  limiU. — N.  Croatia.  S.  Cyprus. 

U.  CjpruB.  W.  Dalmatia. 

Iconogr.—Waldst.  4r  £^it>  PI.  Bar.   Hung.  iii.  t.  276 ;  Sibth. 
Fl.  Grwcay  t.  438  (A.  ciliata)  ;  Beichh.  Ic.  Fl.  Germ.  Helv.  4945. 
Syn.  a,  densaf  Kit.  ex  Schlecht  in  Gesellsch.  natuif.  Fr.  Berl.  Mag. 
vii.  p.  200  (1813). 
A.  hirta  (mm  Woraiflk.),  Sieber,  ex  Oken,  laie,  1828,  p.  272 
(=var./3). 

b.  Petala  calyce  breviora. 
a.  Species  annuffi. 

21.  A.  ooBdOiTEA,  J.  A.  SehnUdt,  Beitr.  Fl,  Cap.  Verd.  Int. 
p.  278  (1852)  ;   JFalp.  Ann.  Bot.  rii.  p.  298. 

Glutinosa,  pilis  glanduliferis  pateatibus  obsita.  Caules  ramo- 
sissimi  adscendentes  teretes  subflezuosi.  Folia  acuta,  inferiora 
in  petiolum  breyem  attenuata  ovato-oblonga,  superiora  ovato- 
lanceolata,  margine  ciliolata.  Fiores  dicbotomi.  Sepala  lanceo- 
lata  acuminata,  anguste  membranaceo-marginata,  apicibus  re- 
curva,  petalis  subduplo  longiora.  Petala  alba  ovata.  Capsula 
yalvis  6  debiscens.     Semina  reniformia  rugosa  nigra. 

Planta  A.  serpyllifoliam  revocat,  sepala  autem  uninervia  et  inter 
se  bomomorpba. 

Hah.  In  sugar  plantations,  on  tbe  island  of  Sa  >  Antao  (St. 
Antbony)  of  tbe  Cape  Verd  Islands,  lat.  17°,  long.  25°  (1851). 

This  interesting  endemic  species  is  quite  distinct  from  any  of 
tl^e  forms  of  A.  eerpylHfolia. 

22.  A.  Bkitthami,  Fenzl^  in  herb.  Benth.,  ex  Torr.  ^Oray,  FL 
N.Arner,  i.  Suppl.  p.  675  (1840);  A.  Gray,  PL  Wright,  ii. 
p.  18. 

/3.  diffusa,  var.  nov. 

Caules  uno  latere  pubescentes,  ramosi,  10-15  centim.  Folia 
caulina  cuspidato-acuminata  subpungentia.  {Heller^  PI.  of  S. 
Texas,  no.  1686.) 

Hab.  Bear  Creek,  Kerr  County  (April  1894). 

Geogr.  area.  S.  United  States :  Texas  and  New  Mexico. 

Syn.  a.  monticola,  Buckl.  in  Proc.  Acad.  Sc.  Philad.  1861,  p.  449. 
LiHN.  JOUBir. — BOTAirr,  TOL.  xxxni.  2  B 
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/3.  Species  perennes. 

23.  A.  ORBicuLATA,  BoyU^  ex  Hooik.  f.  Fl,  Brit,  Ind.  i.  p.  240 
(1874)  ;  JOuthie,  LUt  N.  W.  Ind.  Fl.  p.  22  (1881). 

Caules  a  basi  ramosi;  rami  tenues  dichotomi  decumbentes 
fere  glabri,  6-50  centim.,  uno  latere  lineato-puberuli.  Folia 
orbiculata  uninervia  obtusa  vel  apiculata  glabriuscula.  Flores 
solitarii  vel  in  cjmis  paucifloris.  Sepala  glabra,  ovata  vel  lanceo- 
lata,  nenro  viz  manifesto.  Fetala  alba.  Capsula  valyis  3  bi- 
dentatis  dehiscens.  Semina  reniformia,  subtiliter  granulata. 
Syn.  a,  serpyllifoliaj  var.,  in  herb.  Royle. 

A,  muraUsy  Edgew.  herb, 
Qeogr,  limits. — Temperate  Himalaya. 

i\r.  Ballal  in  Kashmir.  S.  Sikkim. 

U.  Bhutan.  TFl  Kulu  District  of  the  Punjaub. 

24.  A.  TEKELLA,  Duthte^  ined.  in  Fl.  Kumaon,  1884,  no.  2763. 
Caules    simplices,   9-12   centim.,   tenelli,   breviter    paberuli. 

Folia  spathulato-linearia  uninervia  acuminata  papilioso-punctata 
glabriuscula.  Flores  solitarii,  axillares  et  terminales.  Sepala 
oTata  subacuta  papilloso-punctata  subenenria  late  membranaceo- 
marginata.    Petala  obtusa. 

Hah.  N.W.  India :  Ealam  Valley  in  Kumaon. 

Described  from  specimens  in  Herb.  Mus.  Brit. 

Suhsectio  2. — Sepala  3-nervia  rel  (siccata)  3-5-nervia.  Flores 
in  cymas  lazas  paucifloras  vel  effusas  dispositi,  vel  ramorum 
apice  solitarii,  vel  glomerato-capitati  (cymis  abbreviatis). 

a.  Petala  calycem  sBquantia,  vel  eo  longiora. 

a.  Species  annute.     Flores  cymosi  vel  rarius  solitarii. 

t  Folia  uninervia,  aut  subtrinervia  nervia  laterali- 
bus  rudimentariis  vel  obsoletis.  Sepala  baud 
obtusa. 

26.  A.  BETUSA,  BoisB.   Toy.  Bot.  Esp.  p.  99,  t.  27  a  (1839) ; 
Willk.  6f  Lange,  Frodr.  Fl.  Hisp,  iii.  p.  622. 
Hah.  Sierra  Nevada,  in  Audalusia. 
Iconogr. — Boiits.  I.  c. 

26.  A.  MOBESTA,  J)uf.  in  Ann.  Sc.   Gen.  Fhys.  vii.  p.  291 
(1820)  ;   Willk.  if  Lange,  Frodr.  Fl,  Hisp.  iii.  p.  622. 
Forma  typica,    Semina  obtuse  tuberculata. 
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(3.  trachysperma,  Willk,    Semina  acute  tuberculata. 
Species  yalde  glutinosa,  a  form&  yiscoso-pubesceate  A,  ohtusi- 
flonx  caute  distingaenda. 

Included  in  Farlatore's  'Fl.  Italiana/  apparently  for  the 
ethnographical  reason  that  it  occurs  in  Corsica. 

Geogr.  limits, — If.  France  :  dept.  of  Gard.    JEJ.  Corsica. 
S.  Andalusia :  Sierra  Nevada,  up  to  1800  metres. 
W.  Andalusia:  near  Granada. 
Iconogr. — Willk.  lo.  deter.  Fl.  Bar.  Hisp.  p.  91,  t.  62  a. 

27.  A.  CAPILLIPB8,  Boiss.  Toy,  Bot,  Usp,  p.  98,  t.  27  b  (1839) ; 
Willk.  et  Lange,  Prodr.  Fl.  Hisp.  Si.  p.  621. 

Ilab.  Sierra  Bermeja,  in  Andalusia,  up  to  1200  metres. 
Iconogr. — Bois8.  L  c. 

28.  A.  oxTPETALA,  8%hth,  et  Sm.  Fl.  Grae.  Prodr.  i.  p.  303 
(1806)  ;  Boiss.  Fl.  Orient,  i.  p.  704. 

Geogr,  limits. — N,  Sf  W,  Greece  :  nome  of  Achaia. 

8,  Sf  ^'  Syria :  Mt.  Lebanon,  at  Ai'n-Sofa. 

Iconogr.— fi'jft^*.  ^  Sm.  Fl.  Grtsea,  v.  p.  26,  t.  437. 

Boissier  evidently  misunderstood  this  figure  of  the  plant,  as 
he  writes  after  his  description  of  a  new  species,  A.  JRhodia, — 
*^  an  eadem  sit  ac  A.  oxypetala  e  miserrimis  hujus  operis  dia- 
gnosibus  absque  iconis  inspectione  dignoscere  nequeo." 

29.  A.  PAMPHTLTCA,  Boiss.  Sf  Beldr.  Diagn.  PI,  Or.  nov. 
Ser.  I.  viii.  p.  102  (1849) ;  Boiss.  Fl.  Orient  i.  p.  704. 

Tenera,  pumila,  patule  hirtella,  7-15  centim.  Caulis  erectus, 
stricte  et  dichotome  ramosus  fere  eglandulosus,  supeme  laxe 
corymbosus,  pauciflorus.  Folia  inferiora  ovata  vel  deltoidea 
obtusa  in  petiolum  brevem  contracta,  superiora  elliptico-linearia 
acuta;  pedicelli  erecti  setacei.  Sepala  lanceolata  acuminata 
obsolete  5-nervia,  late  membranaceo-marginata.  Fetala  obovata 
obtusa  infeme  longe  attenuata,  calyce  ^  longiora.  Styli  supra 
medium  hirtello-papillosi.  Capsula  inclusa.  Semina  reniformia 
granulato-tuberculata. 

A,  modestm  hsec  planta  notis  fere  omnibus  est  simillima, 
di  versa  tarn  en  est  habeoda  ob  inflorescentiam  puberulam  non 
glanduloso-pilosam  et  petala  obovata  non  elliptico-obloaga ;  item 
ob  folia  caulina  omnia  plus  vel  minus  ovata  vel  spathulato- 
elliptica  non  vero  pleraque  linearia. 

jS.  lycia,  BoUs.  Fl.  Orient,^  Suppl.  p.  116  (1888). 

Capsula  calycem  excedens.     Flanta  magis  nana. 

2s2 
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Geogr.  limiU. — Asia  Minor. 

N.  Amphitheatre  of  the  town  of    Perge,  in  prov.  of 

Anatolia. 
S,  Cyprus.  ^.  Genova,  in  prov.  of  Cilicia. 

W.  Castelrosso,  on  the  coast  of  prov.  of  Anatolia  (var.  /3). 

30.  A.  SABULINEA,  QrUeb.  in  Rutsegg.  Reise,  ii.  p.  333  (1843)  ; 
Boiss.  Fl.  Orient,  i.  p.  704. 

Fades  A.  controversy  et  A.  modetfa,  a  prsBcedentibus  folionim 
form&  diyersa. 

Geogr,  area.  Turkey  in  Asia :  in  the  provinces  of  Diarbekir 
and  Orfah. 

31.  A.  ALGABBiENSis,  Welvj.  ined.  in  pi.  exsiec,  (1851),  ap. 
Willk.  le,  descr.  Fl.  Nov.  Hisp.  i.  p.  91,  t.  61  d  (1853) ;  Walp. 
Ann,  Bot.  iy.  p.  255. 

Gracillima,  3-7  centim.  Caulis  a  basi  ramosus;  rami  erecti 
simplices  cauliformes  teretes  purpurascentes,  inferne  glabri, 
mediatim  pubemli,  superne  viscidi,  patentim  glanduloso-pubes- 
centes.  Folia  minima  glabra,  margine  ciliolata,  lanceolata 
obtusa  integerrima,  nervo  mediano  valido  purpurascente  per- 
cursa,  venifi  lateralibus  obsoletis,  patulo-erecta.  Flores  in 
dichasium  dispositi ;  cymsB  dichotomae  depauperate  composite 
sed  laxius  racemossB ;  flores  longissime  pedunculati ;  pedicelli 
flexuosi  capillares ;  bractesB  lanceolatolineares  obtusffi  herbacese 
gIanduloso-ciliat89.  Sepala  patentia  lanceolata  acuta  anguste 
membranaceo-margioata,  5-nervia,  dorso  ad  nervos  et  margine 
dense  glanduloso-pubescentia.  Petala  obovato-cuneata  emar* 
ginata,  calyce  duplo  longiora,  utroque  dimidio  triangulari. 
AntherflB  flavffl.  Semina  reniformi-compressa  ruguloso-tubercu- 
lata. 

Hah.  S.  Portugal :  prov.  of  Algarve. 

Iconogr. —  Willk.  I.  o. 

32.  A.  LiEBMAiorrAiTA,  Bohrh,  in  Linnaa,  xxivii.  (1871), 
p.  274 ;  Jacks.  Ind.  Kew.  i.  p.  180. 

Glauca.  Caules  adscendentes  siinplicea  graciles  piloso- 
puberuli,  3-8  centim.  Folia  minima,  lanceolata  vel  ovato- 
lancedlata  mucronulato- acuminata,  ad  basin  Tersus  attenuata, 
margine  ciliata,  utrinque  punctulato-scabrida.  Flores  solitarii 
vel  in  dichasium  pauciflorum  dispositi,  longe  pedicellati,  pedi- 
cellis  tenuibus.     Sepala  ovato-lanceolata  mucronulato-acuminata 
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viridia  punctulato-scabra,  margine  ad  basin  ciliata  late  scariosa 
Fetala  alba  ovato-oblonga  obtusa,  caljcem  superantia.  Semina 
atra  seriatim  punctulata. 

Hffic  species  inter  Carjophjllaceas  Mexicanas  Liebmannianas 
sub  no.  77  reperitur,  nullus  autem  locus  natalis  in  schedula 
propositus  est.  Itaque  an  hsc  herba  revera  sit  ciyis  Mexicana 
adhuc  est  dubium. 

Bab.  Bepublic  of  Brazil. 

tt  Folia  uninervia.     Sepala  apice  incurva  obtusa. 

33.  A.  Loscosii,  Texid.  in  Lose.  Trat.  FL  Aragon^  ii.  p.  28 
(1877);  Willh.  Frodr.  Fl.  Risp.,  Supplem.  p.  276  (1893). 

Glanduloso-pubescens,  cinereo-virens,  viscida.  Caules  a  basi 
dichotomo-ramosi.  Folia  oblongo-lanceolata  vel  oblongo-liuearia 
acuta,  basi  attenuata  utrinque  fimbriato-ciliata.  Cjmed  dichasii- 
formes  terminales  laxissims ;  flores  stricte  pedicellati,  pedicellis 
sub  anthesi  erectis,  postea  patentibus.  Sepala  oblonga  navi- 
cularia,  anguste  membranaceo-margiuata,  dorso  margineque 
iimbriis  articulatis  acutis  obsita.  Petala  alba  obovata,  calyce 
duplo  longiora.  Antber»  atro-purpure».  Capsula  ovoideo-conica. 
SSemina  reuiformia,  acute  tuberculata. 

Geogr.  area. — E.  Spain. 

N.  Monserrat  in  Catalonia  {Tremoh^  PL  exs.  Cat.). 

E.  Monistrol  in  Catalonia  (  Vayr.  PI.  Not.  Cat.). 

S.  Sf  W.  Serrania  de  Cuen§a  in  New  Castile  {DieJe^  1892). 

Iconogr.— J^»//A:.  Illustr.  FL  Riap.  i.  (1883)  t.  62  b. 

Syn.  a.  modegta,  yar.  AssoanOy  Lose  et  Pard.  (ex  parte). 

34.  A.  CILIABI8,  Lose.  Trat.  Fl.  Aragon,  i.  p.  69  (1876); 
Willk.  Frodr.  FL  Risp.,  Supplem.  p.  276  (1893). 

Gracilis,  pulverulento-puberula.  Caules  8»pe  a  basi  ramosi 
violascentes,  ramis  dichotomis.  Folia  oblongo-linearia,  basi 
attenuata,  fimbriato-ciliata,  fimbriis  articulatis  obtusis  albis. 
Cymffi  dicbaaiiformes  terminales  laxissims ;  bractes  ad  basin 
fimbriatffi;  pedicelli  erecti.  Sepala  oblonga  navicularia,  late 
membranaceo-marginata,  exteriora  3  a  basi  ad  medium  fimbriata. 
Petala  alba  obovato-elliptica,  caljce  duplo  longiora.  Antherae 
roseo-purpurascentes.  Capsula  globoso-conica,  Semina  reui- 
formia, obtuse  tuberculata. 

Rab.  Aragon  and  New  Castile. 
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I^,  S.  Aragon:   Peria  Palomera  (Arenaria  no.  382  ex 

Asso,  Syn.  Stirp.  Aragon.  [1779]). 
S.  New  Castile  :  valley  of  river  Gabriel  (Mme.  JSlanea  de 

Catalan,  1879). 
E.  S.E.  Aragon :  Cantavieja  (Loicoi,  1876). 
W.  Araeon  :  Albarracin  (Eev.  Fadre  Zapater^  1879). 
Iconogp.— mWA:.  niuatr.  Fl.  Hitp.  i.  p.  96,  t.  62  a  (1883). 
Stn.  a,  modesta,  yar.  Assoanaj  Lose,  et  Paid,  {ex  parte). 

ttt  Polia  plurinervia.     Sepala  apice  recta  acuta. 

35.  A.  coiTTERTA,  BoUt.  Diafffi.  Fl.  Or.  nav.  Sep.  I.  i.  p.  61 
(1842);  Fl  Orient,  i.  p.  702. 

yelutino-cinerascens,  pumila.  Caules  5-13  centim.,  folios! 
purpurascentes,  apice  1-3  fascicules  confertifloros  ferentes,  nu- 
merosi.  Polia  parva  oTata  acuta  5-7-neryia.  Pedicelli  stricti 
liispidi.  Sepala  lanceolata  carinato-trinervia  hispida  anguste 
membranaceo-marginata.  Petala  ovata  obtusa.  Semina  reni- 
fonni-globosa  tuberculata. — Annua  vel  biennis. 

Described  from  Prof.  Haussknecht's  specimens  from  Mt« 
Pindus. 

Bab.  Turkey:  Mt.  Olympus  in  Macedonia,  Mt.  Zygos  in 
Epirus  (Haussknecht^  in  Mittheil.  Tbiiring.  Bot.  Ver.  1893,  p.  57); 
Mt.  Cika  near  Delvino  in  Albania  (Baldacci,  in  Bull.  Herb.  Boiss. 
1896,  p.  619). 

/J.  Species  perennes. 
t  riores  solitarii,  vel  rarius  cymis  paucifloris  (vulgo  trifloria). 

36.  A.  rETCBAssATA,  LangCy  Fl.  Nov.  Bigp.  fasc.  i.  p.  8,  t.  4. 
f.  2  (1864);  WillJc.  if  Lange,  Frodr.  Fl.  Bisp.  iii.  p.  624. 

Laxe  csespitosa,  dense  birtella.  Caules  numerosi  diffusi  pro- 
strati  adscendentes  fragillimi  tetragoni.  Folia  elliptica  vel  ellip- 
tico-lanceolata  8ubglanduloso-hispida,margine  valde  cartilagineo- 
incrassata,  rigida,  cuspidato-acuminata,  nervo  mediano  subtus 
valde  prominulo  excurrente,  basi  angustata  barbato-ciliata,  pie- 
rumque  decussato-imbricata.  Cjmae  plerumque  triflorse;  pedi- 
cellis  birtellis.  Sepala  ovata  cuspidata  membranaceo-marginata. 
Petala  obovato-spatbulata,  calyce  vii  duplo  longiora.  Capeula 
6-dentata.    Semina  reniformia  granulata. 

/3.  glabrescens,  Willk.  Sf  Lange,  Frodr.  Fl,  Bitp.  iii.  p.  624. 
Jolia  caulina  basi  ciliolata  excepts  utrinque  glaberrima,  surcu 
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lorum  sterilium  lazius  disposita,  yix  imbricata,  omnia  tenuiora 
margine  minus  incraHsata. 

Oeogr.  area.  N.  &  Central  Spain,  and  Majorca  in  the  Balearic 
Isles. 

IcoDogr. — Lange,  Pf.  Nov,  Hup.  fasc.  i.  t.  4.  f.  2. 

Syn.  a.  Bourg€eana,  Cobb,  ex  Willk.  in  Linnwa,  1876,  p.  117  (var.  /3). 

37.  A.  BACEBiOSA,  Willk.  in  Bot.  Zeit.  v.  p.  239  (1847); 
Prodr.  Fl.  Hisp.  iii.  p.  627. 

Specimens  labelled  A.  hiepida^  Linn.,  in  Salzmann^s  berbarium, 
stated  to  be  found  at  Trapani  in  Sicily,  were  described  by  Presl 
under  the  name  of  Al.  Salzmanni.  The  description  appears 
rather  to  tally  with  that  of  A.  raeemoea,  but  E.  Tanfani  states 
that  no  plant  answering  this  description  has  since  been  found  or 
recorded  in  the  district ;  so  that  the  matter  remains  in  doubt  for 
the  present.  The  specimens  on  which  the  species  is  founded 
were  collected  by  Cabrera  "in  montibus  B»tic8B,"  and  are 
labelled  Arenaria  saxatilie  in  Hanseler's  herbarium.  Similar 
specimens  were  collected  by  Perez  Lara  at  Grazalema  in  Anda- 
lusia, and  this  is  the  only  precise  locality  known  for  the  plant. 

Iconogr. —  Willie.  Ic.  deacr.  PI.  Ear.  Rittp.  i.  p.  97,  t.  65  c. 

88.  A.  SBIKAOEA,  Boies.  Voy.  Bot,  JEepagne,  ii.  p.  103,  t.  29  A ; 
Willk,  6f  Lange,  Prodr.  Fl.  Hisp,  iii.  p.  627. 

Hah.  Sierra  de  Leon,  in  Leon  ;  Sierra  de  las  Nieves,  Sierra  de 
Lujar,  and  Sierra  Tejeda  up  to  2000  metres,  in  Andalusia. 
Iconogr. — Boies.  I.  c. 
Syn.  a.  aggregata  (nan  Loisel),  Boiss.  El.  Plant,  p.  28  (18S8). 

89.  A.  TETBAQUKTRA,  Boise.  Toy,  Bot.  Fepagne,  ii.  p.  103, 
t.  29  b  (1839-45)  ;   WilUc.  Sf  Lange,  Prodr.  Fl,  Riep.  iii.  p.  627. 

Basi  suffrutico^ia,  csspites  compactos  depressos  glauco-virentes 
formans,  nana.  FoJia  minima  connato-vaginantia  recurva  ovata 
canaliculata  carinata,  apice  rotundata,  margiue  incrassata,  basi 
ciliolata,  ceteriim  glabra.  Plores  terminales  solitarii  sessiles, 
foliis  Bupremis  bracteiformibus  calyce  brevius  stipati.  Sepala 
oblongo-lanceolata  obtusa  ciliolata,  dorso  nervoso-striata.  Petala 
spathulato-lanceolata  alba,  calycem  superantia.  Capsula  den- 
tibus  6  dehiscens.     Semina  tuberculata. 

It  would  be  absurd  to  cite  Linnseus  as  the  authority  for  this 
species.    I  would  refer  the  pedantic  purist,  in  the  matter  of 
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such  specific  names,  to  wliat  Mr.  Ball  says  in  his  remarks  on 
Cerastium  glomeratumy  ThuilL,  in  the  course  of  his  paper  on  the 
Flora  of  the  Peruvian  Andes.     He  writes :  "  It  is,  I  think,  time 
for  botanists  to  free  themselves  from  the  servitude  of  adhering 
to  a  Linnean  name  when  the  object  to  which  the  name  properly 
belongs  is  involved  in  confusion,  and  the  practice  serves  only  to 
prolong  profitless  controversy.     Every  one  knon^s  what  is  meant 
by  Cerattium  glomeratum^  Thuill.,  but  wlio  is  quite  sure  as  to 
Cerastium  vulgatum^  Linn.  ?" 
a.  granatensin,  BoUs.  Elench,  PL  no.  34  (1840). 
Hermaphrodita,  fioribus  pentameris. 
j3.  pyrenaica,  Botsg.  JSleneh.  PL  no.  34  (1840). 
Forma  1,  legitima,  Qren.  et  Oodr.  PI,  de  France,  i.  p.  262. 

8-6  centim.,  polygama,  fioribus  pentameris. 
Forma  2,  condensata,  Qren.  et  Oodr. 

Minor,  polygama,  fioribus  tetrameris,  caulibusque  abbreviatis. 
Oeogr,  limits* — The  Pyrenees  (both  French  and  Spanish  sides), 
and  Sierra  Nevada  in  Andalusia,  up  to  3330  metres. 

Iconogr. — Boiss.  Voy,  Bot,  Etpagne^  ii.  t.  293 ;   drawing  in 
Herb.  Kew.  by  Pretre  (1824). 
Stn.  a,  amabilis,  Bory,  io  Ann.  G^n.  So.  Nat.  Phys.  iii.  p.  5  (1820). 
A.  dectissata,  Salisb.  Prodr.  p.  299. 

A,  imbricata  {non  Bieb.),  Lag.  Prodr.  in  Anal.  Cienc.  Nat.  v. 
p.  278  (1802). 

40.  A.   6BAVE0LEKS,  Schreh,  in  Nov.  Act,  Nat.  Curios,  iii. 
p.  478  (1767);    Boiss.  FL  Orient,  i.  p.  700. 
/3.  grandiflora,  Boiu.  PI.  Orient,  i.  p.  701. 
Habitu  notabiliter  laxa ;  petala  caJyce  duplo  longiora. 
y.  glabrescens,  Boias.  PI.  Orient,  i.  p.  70L 
Folia  minus  pubescentia.     Sepala  glabra  tuberculata. 
Hab.  Anatolia:   Mt.  Manissa-dagh    (on   vertical  precipitous 
clilEs)  between  Smyrna  and  Manissa  (Magnesia). 

Post  (PL  Syr.)  mentions  a  var.  minuta^  but  the  plant  does  not 

seem  to  differ  from  the  type,  except  in  the  somewhat  smaller 

fiowers.    The  forms  which  are  recorded  from  Greece  and  Eumelia, 

and  which  are  narrow-leaved,  should  be  referred  to  A.filicauli9. 

Qeogr,  Umiti. — -AT.  Island  of  Scio,  in  the  Turkish  Archipelago. 

S.  Mt.  Sinai'  (A.  deflexa,  Decne.  in  Ann.  Sc.  Nat.  1835, 

p.  277). 
E.  Zebed&ni,  in  the  Anti-Lebanon. 
W.  Island  of  Crete. 
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Stn.  a,  dejlexoj  Becne.  1.  c. 

A,  muralis,  Sieb.  pi.  ex8.  ex  Spreng.  Syst.  Veg.  ii.  p.  397  (1825). 
A.  papulosa,  Steud.  Nomencl.  ed.  2,  i.  p.  126. 
A.pubesceMy  Urv.  in  M6m.  Soc.  Linn.  Par.  i.  p.  306  (1822). 
A,  rhodia,  Boies.  Diagn.  PI.  Nov.  Or.,  Ser.  I.  i.  p.  52. 
A,  sipylea,  Boisa.  1.  c.  p.  51. 

41.  A.  7ILICAULI8,  Fenzlf  in  Qriseh.  Spicil.  Fl.  Bumel.  Bithyn. 
i.  p.  203  (1843). 

a.  rumelica,  Williami. 

Stn.  a,  yraceoleTis,  var.  Athoa,  Boiss.  Fl.  Orient,  i.  p.  701. 

A,  graveolenSf  yar.  nen>osa,  Hiil.  &  Ghanrel,  in  Oesterr.  Bot.  Zeit. 
1882,  p.  272. 
Folia    perparva  lanceolata.      Sepala   subtrinervia.     Capsula 
calyce  sublongior. 

Hob  Mt.  Athos,  in  Eumelia;  also  Mt.  Poumar-cLagh. 
/3.  grffica,  Williams, 

Stn.  a.  graveolem,  var.  groKa,  Boiss.  Fl.  Orient,  i.  p.  701. 
Folia   majora   angustiora    pne  longitudine.      Sepala    ovato- 
oblonga  tenuiter  Rtriato-S-nervia.     Capsula  inclusa. 
Hah,  Greece,  Crete,  and  Anatolia. 

Though  this  species  is  united  with  the  preceding  by  Boissier 
and  others,  I  think  that  the  narrow-leaved  forms  should  be 
separated  from  the  broad-leaved  forms,  as  they  differ  materially 
in  other  respects. 

Oeogr.  limiti. — S.  Crete. 

N,  Sf  E.  Mt.  Kapu-dagh,  on  the  north  coast  of  prov. 

of  Anatolia  (Sintenis,  It.  Trojanum,  1883,  no.  502). 
TT.  Khelmos,  in  the  no  me  of  Achaia,  Greece. 

tt  Flores  glomerato-capitatL 

42.  A.  Abmebiastbum,  Boiss,  JElench.  FL  Hisp.  p.  22,  n.  35 
(1838);  Willk.  If  Lange,  Brodr.  Fl.  Hisp.  iii.  p.  625,  Supplem. 
p.  277. 

a.  elongata,  Boiss.  Elenek.  Fl,  Hisp.  p.  22. 

Laze  caespitosa.  Caules  filiformes  erecti,  10-20  centim.  Folia 
propter  internodia  elongata  iis  mult6  breviora,  surculorum 
sterilium  elongatorum  laze  aut  yiz  imbricata.  Sepala  valde 
nervosa. 

/3.  frigida,  Boiss.  Blench.  Fl.  Hisp.  p.  22. 

Dense  caespitosa,  surculis  abbreviatis.  *  Folia  surculorum  dense 
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imbricata.     Capitula  Bubsessilia  pauciflora,  vel  flores  subsolitarii. 
Sepala  Bubenervia  glabresceDtia. 

y.  cssia,  Boiu,  Blench.  Fl.  Hiap.  p.  22. 

Laze  csspitosa,  totapubescentiacrispula  densa  csBsio-pruinosa. 
Caules  elongati.  Capitula  pedunculata.  Sepala  stricta  yalde 
nervoso-striata  sublanata. 

Oeogr.  limits. — N.  Murcia  :  Sierra  d'el  Mugrdn  (Porta  et  BigOj 
ex8.  1890). 
8.  Sf  W.  Andalusia :  Sierra  de  Eonda  {Rouy,  1881). 
E.  Valencia  :  Sierra  Mariola  (Leresche,  1881). 
All  three  of  these  stations  are  an  extension  of  the  range  of  the 
species  as  given  by  Willkomm  and  Lange  in  1878. 
Iconogr. — Boisa.  Toy.  Bot.  £sp.  p.  102,  t.  30. 

43.  A.  CAPiTATA,  Lam.  FL  Fran^.  iii.  p.  39  (1778);  Willk. 
If  Lange^  Frodr.  Fl.  Hiap.  iii.  p.  626. 

/3.  querioides,  Willk.  in  Bot.  Zeit.  v.  p.  239  (1847). 
Dense  retrorsum  tomentosa,  cauescens.     Folia  latiora,  caulina 
superiora  cordato-ovata,  subrevoluta  glabra. 

This  is  the  species  described  under  Saponaria  no.  5  in  Linn. 

Hort.  Upsal.   p.  107,  which  had   previously  been  figured  by 

Magnol  in  *  Hortus  Eegius  Monspeliensis,'  p.  53,  t.  5  (1697), 

from  specimens  gathered  in  the  CeveDnes  mouiitaios.     Nyman 

(Consp.  p.  116)  erroneously  quotes  A.  aggregata^  Lamk.,  instead 

A.  capitata.     It  has  been  pointed  out  above  how  it  is  impossible 

to  keep  up  the  species  usually  cited  as  A.  tetraquetra,  Linn. 

Oeogr.  limita. — N.  Piedmont:  Col  di  Tenda  in  the  Maritime 

Alps  (Ggpsophila  aggregata,  Linn.). 

E.  Liguria  :  Mt.  Carmo  in  the  Maritime  Alps  (Gentili  ap. 

Tanfani). 
S.  Prov.  of  Murcia;  Sierra  de  Alcaraz  (the  specimens 

figured  by  Barrel  ier). 
W.  N.  Portugal  {ex  Nym.  Consp.  Fl.  Eur.,  A.  tetraquetra, 
Brot.). 
Iconogr.— jBarrc/.  Fl  Gall  Hiap.  Ital.  695  (1714)  (Rubeola 
montana);  All.  Fl.  Fedem.  t.  89.  f.  1  (1785);  Gay  in  Ann.  Sc. 
mt.  Bot.  iv.  t.  4  (1828);  Beichb.  Ic.  Fl.  Germ.  Helv.  4952 
(Plinthine  aggregata) ;  drawing  in  Herb.  Kew,  by  Pr^tre,  1824 
(A.  tetraquetra  var.  aggregata). 

Syn.  a.  aggregata f  Loisel.  Fl.  Grall.  i.  p.  817. 

A.  AUioniXy  Raiisch.  NomencL  ed.  3,  p.  130. 

A.  querioides,  Pourr.  fx  Willk.  in  Bot.  Zeit.  v.  p.  289  (1847). 
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A.  tetraquetra,  All.  Fl.  Pedem.  ii.  p.  116. 

A,  tetraquetra  var.  (iggregata,  Eeichb.  Syst.  Plant,  ii.  p.  859. 

Oypsophila  aggregatOy  Linn.  Sp.  Plant,  p.  406. 

PlitiMne  aggregata,  Reichb.  Ic.  Fl.  Germ.  Helv.  4962. 

Rubeola  montana,  Barrel.  PI.  Gall.  Hiap.  Ital.  695. 

SteUaria  muraliSf  Link,  Enum.  Hort.  Berolio.  i.  p.  429. 

44.  A.  PSETTDABMERIASTBUM,  Bouy,  JExc.  Bot  in  Bull.  Soc. 
Bot.  France^  xiix.  p.  46  (1882)  ;  Willie.  Brodr,  Fl.  Sisp.,  Supplem. 
p.  277. 

Eruticulosa,  glauca.  Caules  25-50  centim.,  elongati  numerosi 
teretes  graciles  intricati  fere  filiformes,  adscendentes  vel  erecti 
pruinoso-puberuli.  Eolia  brevia  coriacea,  basi  vaginantia  connata 
lineari-subulata  cuspidata  patula,  supra  canaliculata  glabra, 
subtus  coQvexo-carinata  puberula,  nenro  calloso  valido  margine 
incrassato-cincta.  Elores  in  capitula  densa  congesti;  bractesB 
oyali-lanceolatae  mucronatsd,  margine  ciliat®,  dorso  nenroso- 
BtriatsB  puberal®,  cum  summis  foliis  inyolucratfe.  Sepala 
elongato-lanceolata  Bubulato-acutata  nerTOSo-marginata,  dorso 
nervoso-striata  puberula.  Petala  spathalata,  calycem  squantia. 
AntheraB  albidsB.  Capsula  yalvis  6  debiscenB.  Semina  tuber- 
culata. 

DistinguiBbed  from  the  preceding  by  its  glomerules  of  flowers 
half  the  size,  petals  equalling  the  sepals,  leaves  shorter  and  less 
recurved,  and  the  flowering-stems  numerous  and  intricate. 

Sab,  Spain  :  Valldigna,  in  pro  v.  of  Valencia  {Bouy,  1880). 

h.  Petala  caljce  breviora. 

a.  Species  annuaB  vel  biennes  (».  e.  monotocse). 

t  Flores  cjmosi,  in  ramulis  interdum  depauperati  ad 
florem  unicum  reducti. 

45.  A.  SERPTLLiFOLiA,  Lifin.  8p.  Plant,  p.  423  (1753); 
WillJe.  4r  Lange,  Prodr.  Fl  Hisp,  iii.  p.  620, 

aa.  EglaodulosaB.     Pedicelli  caljce  2-3-plo  longiores. 
OL.  Bcabra,  Ledeb.  Fl.  Botsiea,  i.  p.  369  (1842). 
Glauca,  tot&  pube  minutissim^    scabri.     Pedicelli  fructiferi 
erecti. 

p.  alpina,  Gaud.  Fl.  Helvetica,  iii.  p.  192  (1830). 
Flanta  humilior,  viridis  vel  flavicansy    pubescentia  longiore. 
Flores  in  paniculam  densam  dispositi.    Sepala  longius  acuminata, 
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interiora  angustius  membranaceo-marginata.      Capsula  oblongo- 
OYoidea,  minus  ventricosa. 

Itb.  EglandulosaB.    Fedioelli  calycem  subiequaiites,  vel  eo 
tantum  sesquilongiores. 
y.  macrocarpa,  Lloyd,  Fl.  Loire^Inf.  p,  42  (1844). 
Viridw,  scabra.     Caules  2-10  centim.     Faniciila  deosa,  brevis ; 
pedicellis  fructiferis  erectis,  caljcem  »quantibu8.     Sepala  nervis 
densatis  instructa.     Capsula  quam  in  typo  lentior. 

5.  gracillima,  Willk.  ^  Lange,  Frodr.  Fl.  Ritp.  iii.  p.  620. 

Fusilla,  tenera.  Caules  2-10  centim.,  ob  intemodia  abbreviata 
eleganter  distichophylla.  Folia  minima  sed  intemodia  super- 
antia.  Flores  dimidio  minores  quam  in  var.  a,  in  cymam  sub- 
corymbosam  dispositi.  Sepala  interiora  subuninervia  (nerris 
lateralibus  fere  obsoletis).     Semina  dimidio  minora. 

cc.  Glanduloso-pilosffi.     Fedicelli  calyce  2-d-plo  longiores. 

€.  patula,  Martr.-Don,  (sp.)  Fl,  Tarn,  i.  p.  107  (1864). 

Yiridis.  Sami  diffuso-patentes.  Fedicelli  fructiferi  repando- 
patentes. 

{;.  alpicola,  G,  Beek,  in  Ann*  k,-k.  Naturhist.  SofmuB.  yi. 
p.  326  (1891). 

Tota  copiose  glanduloso-pilosa ;  planta  ramosissima  multiflora 
procumbens.  Sepala  ovata  acuminata  multinervia  viridia,  interiora 
membranaceo-marginata.  Fetala  elliptica,  calyce  tertia  brenora. 
Semina  squamato- verrucosa. 

dd,  Glandulosse.     Fedicelli  calyce  sesquilongiores. 
ij.  viscidula,  Both,  Fnum.  FL  Germ.  ii.  p.  318  (1827). 
Minor,  glauca,  supeme  tantum  glanduloso-pilosa.     Fedicelli 
erecti.     Capsula  latior,  fere  subglobulosa. 

HflBC  herba  verum  eat  species  polymorpha,  quoad  intemodi- 
orum  longitudinem,  foliorum  figuram,  florum  magnitudinem  et 
dispositionem  atque  indumentum  valde  yarians. 

As  in  the  case  of  A.  grandiflora,  the  grouping  (and  sequence) 
of  the  many  variable  forms  of  this  species  into  seven  varieties  is 
based  on  examination  of  the  very  copious  material  in  the  Vienna 
Herbarium.  It  is  a  common  plant  of  wide  distribution  over 
Europe,  Asia,  and  North  Africa ;  introduced  into  North  America, 
but  scarcely  naturalized  there. 

On  English  hills  it  ascends  to  600  metres;   on  the  Great 
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St.  Bernard  in  the  Swiss  Canton  of  Valais  it  occurs  at  2450 
metres,  and  near  Bergamasco  in  Piedmont  it  readies  2500  metres 
in  tHe  Caucasus  it  is  found  up  to  1830  metres.     In  geogra- 
phical range  the  species  does  not  extend   so  far  beyond  the 
Arctic  Circle  as  A.  ciliata, 

Qeoffr.  limits. — N,  Norway,  lat.  69°  {Norman).    8.  Socotrn. 
E.  China:    by  the   stream  Tchin-teou-yn    near  Tali,  in 
prov.  of  Tun-nan  (Delavai/,  1884!,  no.  910,  ex  Franch, 
in  Bull.  Soc.  Bot.  France,  xxxiii.  p.  429  (1886)). 
W,  Ireland :  county  of  Mayo. 
Iconogr. — Var.  a,  Fuchs^  Hist.  Stirp,  Comm.  (1542),   p.  20, 
t.  23  (under  the  name  of  AUine  minor, — the  earliest  notice  and 
figure  of  a  plant  of  Arenaria);  Engl.  Bot.,  (ed.  1)  t.  923,  (ed.  2) 
t.  642,  (ed.  3)  t.  235 ;  Fl.  Danica,  t.  977 ;  Tenore,  Fl.  Napol.  iv. 
p.  222,  t.  228.  fig.  3  (A.  sphaerocarpa) ;  Beichh.  Ic.  FL  Germ. 
Helv.  4941 ;  WillJc.  Ic.  descr.  PL  Bar.  Sisp.  i.  t.  63  c ;  Curt. 
FL  Land.  ii.  t.  61 ;  Schkuhr,  Bot.  Randb.  t.  122. 
Var.  y,  WillJc.  Ic.  descr.  PL  Bar.  Hisp.  i.  t.  63  a,  p.  95. 
Var.  ^,  Willk.  L  c.  t.  63  b. 

Syn.  Arenaria  brev^ra^  Gilib.  FL  Lituan.  ii.  p.  166. 
A.  cantabrica,  Amo,  Fl.  Iber.  vi.  p.  140  {var.  d). 
A.  Lloydiij  Jord.  Pugill.  p.  37  {var.  y). 
A.  Marschlinsiif  Koch,  in  Flora,  1841,  ii.  p.  509  (var.  ff). 
A.  ^harocarpa,  Martr.  Fl.  Tarn,  p.  107  {non  Ten.)  {var.  «). 
A.  spharocarpa,  Ten.  Viagg.  Bot.  Abruzz.  p.  66  (1832)  (var.  a). 
A.  uralensis,  Pall,  ex  Sprang.  Syst.  Veg.  iL  p.  896  {var.  17). 
A.  varia,  Dulac,  Fl.  Hautes-Pyr.  p.  249. 
A.  viscida,  Hall.  f.  ex  Loiael.  Not.  PL  p.  68  {var.  1;). 
A.  Wallichiana,  Ser.  in  Oand.  Prodr.  i.  p.  411. 
AUine  BerpylUfolia,  Crantz,  Instit.  ii.  p.  406. 
Ahinella  serpyUifolia,  S.  F.  Gray,  Nat.  Arr.  PL  iL  p.  660. 
AUinanthus  serpyUifoUus^  Desv.  Journ.  Bot.  1814. 
Euthalia  serpyllifolia,  Rupr.  Fl.  Caucasi,  p.  220. 
Stetlarta  serpgllifolia,  Scop.  Fl.  Cam.  (ed.  2)  i.  p.  319. 

46.  A.  LEPTOCLABOS,  Guss.  Fl.  Sic.  Syn.  p.  284  (1845)  ;  TFillk. 
^  Lange,  Prodr.  Fl.  Hisp.  iii.  p.  620. 

o.  scabra,  i?o«y  Sf  Fouc.  FL  de  France,  iii.  p.  242  (1896). 
Pubescenti-scabra,  eglandulosa.     Panicula  fere  laxa,  floribus 
parvis. 
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fi.  viscidula,  Bouy  et  Ibue,  Fl.  de  France,  iii.  p.  242  (1896). 

Olanduloso-pubescens.     Fanicula  minus  laxa,  floribus  paryis. 

y.  minutiflora,  Lose,  (sp.)  Traiad.  FL  Aragon,  i.  p.  21  (1876). 

Dense  glanduloso-puberula  ideoque  subcinerea.  Eamosissima 
diffusa  floribunda,  floribus  autem  perparvis. 

Ab  A,  serpyllifolia  hiec  varietas  (7)  cui  similis,  difiert  floribua 
3-4-plove  minoribus  oculo  nudo  vix  perspicuis,  sepalis  acuminato- 
subulatis,  insqualibus,  capsule  longioribus ;  petalis  caljce 
dimidio  brevioribus,  capsulft  triplo  minore,  ovoidea  basi  non 
yeutricosa,  membranacea,  inter  digitos  compressibili  et  facillime 
rumpente,  seminibus  duplo  minoribus,  dorso  tuberculis  acuminatis 
bispidulis. — Prime  intuitu  discernitur  copiosa  pubescentia  glu- 
tinosa,  caulibus  intricato-ramosisstimis  flexibilibus,  foliis  parvis 
mollibus  submembranaceis,  pellucido-punctatis,  floribus  perparvis : 
planta  erectiuscula  vel  diflusa,  usque  ad  20  centim  et  ultra. 

Z.  erassifolia,  Freyn,  Fl.  Sud.  Istr.  p.  252  (1877-78) ;  Mar^ 
cheseiti,  FL  Trieste,  p.  72  (1896-97). 

Caules  magis  fragiles,  glandulosi.  Folia  crassa.  Fedicelli 
abbreviati. 

Mr.  Francois  Crepin  bas  observed  that  this  plant,  growing 
in  similar  localities  to  those  where  A.  serjpyllifolia  is  found, 
seems  quit«  distinct,  and  that  its  characters  are  fixed  and  constant. 
Maximowicz  says  that  this  species  is  the  more  common  of  the 
two  in  Siberia,  though  the  plant  is  usually  recorded  under  the 
name  of  A.  serpyllifolia.  In  Japan  it  is  the  only  representative 
of  the  genus  recorded  up  to  the  preseut.  Mr.  B.  Yatabe's 
specimens  of  A,  plafysperma  belong  to  Moehringia. 

Qeogr,  limits. — -Z^.  Siberia  {Maximowicz).     8,  Algeria. 

E.  Japan  (Franchet).        W.  Ireland  (Galwav). 
Iconogr. — JReichb.   Ic.  FL   Germ.  Helv.  4941  /3  ;   86  mokou 
Zoussetz,  viii.  p.  68  (0.  Wakobe). 

Syn.  a.  grandiflora  (non  liim.),  Tomab.  Fl.  Sic.  p.  161,  et  Fl.  Aetnea, 
p.  109. 
A,  serpyllifolia,  Cues.  Fl.  Sic.  Syn.  i.  p.  495. 
Alsine  leptoclados,  Calc.  Desc.  Is.  Lin.  p.  22. 

47.  A.  CASSIA,  JSoiss.  Diagn,  FL  Or.  nov.  Ser.  I.  viii.  p.  101 
(1849)  ;  F    Orient,  i.  p.  702. 

Fubescenti-Bcabra.  Caules  decumbentes  dichotome  paniculato* 
ramosi.  Folia  ovato-spathulata  obtusa  mucrouulata  subsessilia 
plurinervia  tuberculato- punctata.     Floresin  dichasium  disposiii ; 
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pedicelli  erecti,  caljce  duplo  lopgiores.  Sepala  late  OYuta  sea- 
brido  hirsuta,  ezteriora  6-nervia,  interiora  et  intermedium  3- 
nerria.  Fetala  obloDga,  caljce  triple  breviora.  Capsula  ventri- 
cosa  ovata,  in  collum  exsertum  abrupte  attenuata.  Semina 
reniformia,  tuberculata. 

A,  BerpyllifoluB  affinis,  differt  caulibus  breyioribus  decum- 
bentibuB,  foliis  obtusioribus,  sepalis  iatioribus  plurinerviis, 
capsule  duplo  majori  (5  mm.  long.)  in  collum  attenuate,  semini- 
bus  triple  majoribus.  Culta  in  Horto  Boisaieriano  characteres 
s*>iTavit. 

Hob.  N.  Syria :  the  wooded  heights  of  Mt.  Cat^sius  aod  the 
cedar  region  of  Mt.  Lebanon. 

48.  A.  BTEVADENSis,  BoUs,  Biogn.  Fl,  Or,  nov.  Ser.  II.  i.  p.  90 
(1864)  ;  Willk.  Sf  Lange,  Frodr,  Fl.  Hisp.  iii.  p.  619. 

Annua,  humilis,  obscure  yirens,  tota  calyce  excepto  viscido- 
puberula.  Eadiz  prffilouga  obliqua  cjlindrica.  Caulis  5-8 
centim.,  erectus  robustus,  e  nodis  inferioribus  approximatis 
ramos  patulos  strictos  robustos  cauliformes  teretes  edens.  Eolia 
subtrinervia ;  inferiora  patula  ovata  in  petiolum  brevem  sub- 
yaginantem  attenuata,  obtusa,  ssBpe  amcene  purpurascentia ; 
cetera  adpressa  lineari-lanceolata  minus  obtusa  sessilia  cana- 
liculata.  Flores  inconspicui,  ad  apicem  ramorum  conferti  corjm- 
boBO-cymosi ;  pedicelli  erecti ;  bractess  lineares  uuinerviaB  omnino 
herbacese.  Sepala  lanceolata  obtusa  membranaceo-marginata 
ciliolata,  dorso  nervo so -striata.  Fetala  alba  oblonga  obtusa, 
calyce  triple  breviora.  Capsula  ovato-oblonga,  dentibus  6 
dehiscens.     Semina  reniformia,  transverse  ruguloso- tuberculata. 

Hah.  Andalusia :  the  peak  of  Mulahacen  on  Sierra  Nevada. 

Iconogr. —  Willk.  Ic.  descr.  PL  Ear.  Risp.  p.  94,  t.  62  d. 

49.  A.  TBEMULA,  Boiss.  Diagn.  Fl.  Or.  nov.  Ser.  I.  viii.  p.  101 
(1849) ;  Fl.  Orient,  i.  p.  702. 

Infeme  pruinoso-scabridula,  15-22  centim.  Caules  1-3, 
dichotome  ramosi,  effuse  cymosi.  Eolia  oblonga  acuta  sub- 
Besflilia.  Pedicelli  rigidi  capil  lares.  Sepala  ovato-oblonga 
acuminata  S-nervia  glabra  late  membranaceo-marginata.  Petala 
oblonga,  calyce  triple  breviora.  Semina  reniformi-globosa, 
ruguloso-tuberculata. 

Planta  facie  Lint  caihartici ;  capsulam  magnam  habet  A.  ser^ 
pyllifolicp  a  qua  differt  inflore8centi&  valde  efhisft,  caljce  glabro, 
et  seminibas  triple  majoribus. 
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Hah.  On  tbe  wooded  heights  of  Mt.  Cassius  in  N.  Syria,  and 
in  the  gorge  of  Ouzuldere  on  the  coast  of  Cilicia. 

50.  A.  1CA.CB0SEPALA,  Boi99,  Diogn.  PL    Or.  nov,  Ser.  I.  i. 
p.  52  (1842);  Fl.  Orient  I  p.  703. 
/9.  minor,  Boiss.  FL  Orient,  i.  p.  703. 

Flanta  minor,  cymis  magis  confcrtis.  Caljx  tantum  4  mm. 
longuB.     Petala  calyce  triple  minora. 

Flanta  facie  Saponariam  viscosam  reYocat>  cujus  flores  eia 
A.  serpyllifoliiB  triple  majores. 

Mr.  Ball's  specimens  considerably  extend  the  range  of  this 
species. 

Qeogr.  limits. — N.   Anatolia,   between    Karaghieulder^  and 
XJshak. 
W.  (var.  /3).     Anatolia,  betwen  TTshak  and  Yachamich- 

larkeui. 
8.  Sf  E.  Mt.  Lebanon,  in  Syria  {Ball,  It.  Orientale,  1877, 
no.  1683,  no.  1997). 
Syn.  A.  Baponarioides,  Boiss.  &  Bal.  Diagn.  PL  Or.  nov.  Ser.  II.  vi. 
p.  35  (var.  P). 

51.  A.  CONIGA,  Boiss,  Voy.  Bot,  Fspagne^  ii.  p.  98,  t.  31b 
(1839-45)  ;  Willk,  !f  Lange,  Frodr.  Fl.  Hisp.  iii.  p.  621. 

Specifically  distinct  in  the  form  of  the  closed  calyx,  in  which 
it  differs  further  from  A.  emarginata  in  having  acute  sepals 
provided  with  three  nerves  ciliated  on  the  dorsal  surface. 

Hah.  Andalusia :  Niebla  and  Malaga. 

Iconogr. — Boiss.  I.  e. 

52.  A.  OBBicuLABis,  Vis.  FL  Dalmatica,  iii.  p.  180  (1850),  et 
SuppL  p.  131,  t.  5 ;  I^gm.  Consp.  Fl.  Far.  p.  114. 

Annua.  Caules  filiformes  gracillimi  puberuli  subramosi, 
Buperne  floridi  nudi.  Folia  orbiculata  mucronulata  petiolata 
punctata  tenuia  piloso-ciliata  venoso-reticulata,  basi  3-nervia; 
floralia  angnsta  linearia.  Flores  in  dichasium  gracile  dispositi. 
Sepala  sequilonga  lineari-lanceolata  acuminata  5-nervia;  inter 
nervoB  transverse  venulosa,  interiora  solum  membranaceo-mar- 
ginata.  Fetala  oblongo-ovata.  Capsula  dentibus  6  obtusis 
dehiscens.     Semina  reniformia  ruguloso-muricata. 

Ab  A.  rotundifolia  differt,  pedicellis  terminalibus  nee  later- 
alibus,  divisionum  loco  foliis  binis  linearibus,  nee  orbicularibus 
ut  reliquis  plantsB  foliis. 

Hah.  Mt.  Yelebith,  in  Dalmafcia. 

Iconogr. — Vis^  I.  c. 
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ft  Flores  subseBsiies,  capitato-congesti.     Capsula  ovata  Bolcata. 

53.  A.  iTANA,  Boiss.  Sf  Heldr,  Diagn,  Fh  Or.  Nov.  Ser.  I.  viii. 
p.  103  (1849);  Boiss.  Fl.  Orient,  i.  p.  703. 

Annua ;  nana,  glanduloso-hirta.  Gaules  1-3,  tantum  21  mm. 
longi,  erecti  simplices.  Folia  ovato-oblonga  obfcusa  5-7-nervia. 
Cy ma  conferta  1-5-flora,  foliis  summis  involucrata.  Sepala  oblonga 
acuta  3-5-nervia  navicularia  apice  recta,  Petala  07ata,  ealyce 
3-plo  breviora.     Semina  granulata,  reniformi-compressa. 

Hah.  Crete;  also  Cyprus  {Sintenis  and  Bigo,  It.  Cyprium, 
1880,  no.  762). 

ttt  Flores  subsessiles,  corymboso-fasciculati.     Capsula  anguste 

cylindrica. 

54.  A.  G-uicciAEDir,  Boiss.  et  Heldr.  Diaqn.  PI.  Or.  Nov.  Ser. 
II.  V.  p.  60  (1856)  ;  BoiBs.  M.  Orient,  i.  p.  703. 

Annua;  pubescenti-scabra,  pilis  plerumque  retrorsis,  superae 
Bffipe  transversis.  Caudex  simplex  vel  a  collo  saopius  pluricaulis. 
Caules  nani  erecti  simplices,  tantum  23  mm.  longi.  Folia  ovato- 
oblonga  acuta  pluriuervia,  inferiora  in  petiolum  attenuata, 
superiora  sesciilia  angustiora,  ciliata;  bractess  a  foliis  hand 
distinguendad.  Calyx  angustus;  sepala  lanceolata  acuminata 
scabra  3-nervia  valde  nervosa,  apice  recurva  anguste  scarioso- 
marginata.  Petala  oblonga,  ealyce  3-plo  breviora.  Capsula 
dentibus  6  obtusid  dehiscens.  Semina  rugoso-tuberculata  nigra, 
reniformia  vix  compressa,  dorso  plana  vel  leviter  sulcata. 

Ab  A.  nana  praesertim  differt, foliis  acutis,sepalis  apice  acumin- 
atis  recurvis  nee  rectis ;  facies  autem  verum  AUines  ;  ab  omnibus 
Bpeciebus  sectionis  Euthalia  capsula  anguste  cylindric&  facile 
dignoscenda. 

There  is  no  specimen  of  this  interesting  and  distinct  species  in 
Herb.  Kew.  or  Herb.  Mus.  Brit. ;  so  that  the  above  description 
is  drawn  up  from  specimens  kindly  sent  by  Dr.  Th.  von  Heldreicb 
from  his  own  herbarium,  which  were  gathered  in  the  lociis  classicus. 
At  first  glance  the  plant  certainly  more  resembles  an  Alsine,  but 
an  examination  of  the  capsule  shows  that  it  dehisces  by  six  short 
equal  teeth.  In  three  capsules  from  different  specimens  there 
were  reapectively  7,  9,  and  13  seeds.  The  capsules  were  firmly 
closed,  so  that  I  do  not  think  that  any  had  escaped.  Prof,  von 
Heldreich  points  out  that  the  plant  was  discovered  on  Mt.  Parn^ 
in  Attica  by  his  old  friend  T.  Guicciardi  in  1854,  and  not  bj 

LINK.  JOUEN. — BOTANY,  TOL.  XXXIII.  2  E 
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himself  as  stated  by  Boissier.  The  species  cannot  be  referred 
to  the  section  Forphyranthea,  which  includes  A.  purpuraseens^ 
as  the  latter  is  a  perennial  plant  with  smooth  shining  leaves  and 
flattened  smooth  seeds* 

Qeogr,  area.  Greece :  nome  of  Attica,  in  the  fir  zone  of  Mt« 
Pames  near  the  summit  at  1200-1850  metres  {Guicciardi,  1854), 
and  en  Mt.  Parnassus  (Ouieciardi^  1857);  nome  of  Laconia,  on 
Mt.  Malevo,  and  near  Zatuua  on  the  mountains  of  the  nome  of 
Arcadia  (Orphanide*,  1870,  from  the  last  locality  much  larger 
and  more  robust  specimens). 

/3.  Species  perennes.    Plores  cymosi. 

55.  A.  OVA.LIFOLTA.,  Somm,  4f  ^^v-  ^l*  Caueac.  nov.,  in  Act. 
HoH.  Fetropol  xiii.  p.  40  (1893). 

Badix  tenuis.  Caules  permulti  filiformes  flaccidi  prostrati 
undique  proserpentes  ramosissimi  inferne  radiculiferi,  tenuiter 
puberuli ;  rami  axillares  vel  terminales,  elongati  dichotome  pani- 
culati  multiflori  (20  florum  et  ultrk).  Folia  breviter  petiolata 
uninervia  glabra  fere  acuta  ovata,  petiolo  hiac  inde  ciliis  paucis 
consperdo  ;  bractesB,  prseter  supremas,  f  oliacesB.  Sepala  oTato- 
lanceolata  acuta  glabra  5-neryia,  nervis  lateralibus  xix  distinctis, 
anguste  hyalino-marginata.  Petala  e  basi  cuneat&  ovato-lanceo- 
lata.  Antbera3  f  usco-rubellsB.  Semina  nigra,  globosa  granulato- 
rugulosa. 

Affinis  A.  rotund%foli(gj  sed  petalis  quam  calyce  brevioribus. 
Ab  ea  etiam  planta  di ffert  ramis  multifloris  elongatis,  foliis  ovatis 
nee  orbiculatis  plerumque  subacutis,  et  bracteis  omnibus  pra^ter 
Bupremas  foliaceis  :  altit.  30  ceutim.  et  u]tr4. 

Hah,  Abkhasia  in  Trans-Caucasia ;  at  1600  metres  in  valley  of 
the  E.  Kliutsch. 

Series  B.— Stamina  5. 

66.  A.  ANDINA,  Bohrh.  in  Linncsa^  ixxvii.  p.  256  (1871-72) ; 
Jacks.  Ind.  Kew.  i.  p.  178. 

Caules  pusilli,  csespitem  laxum  formantes,  plus  minusve  ramosi, 
ramis  brevibus  addcendentibus  dense  foliosis,  glaberrimi,  3-5 
centim.  Folia  valde  approximata,  crassiuscula  lineari-  yel  sub- 
spathulato-lauceolata  subaristata,  ad  basin  membraoacearo  vix 
angustata,  glaberrima.  Flores  solitarii  terminates,  brevissime 
pedicellati,  pedicello  glabro.     Sepala  ovato-oblonga  obtusa  flara. 
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Petala  nulla.  Capsula  ovata,  yalyis  3  latis  emarginato-bifidis 
dehiscens.  Semina  brunnea  globuloso-reniformia,  striatim 
granulata. 

Species  valde  insignia,  a  plurimis  meridionali-ainericanis  diyersa 
seminum  structure. 

Hah.  Boliyia:  prov.  of  Larecaja,  at  3300  metres. 

57.  A.  PEiTTAiTDBA,  Moxim.  in  Bull.  Acad.  Fetersh.  xxvi.  p.  429 
(1880) ;  Fl.  Mongol,  p.  96,  t.  6  (1889). 

Su&utex  glaber,  trunco  crasso  lignoso  poljcephalo,  30  centlm. 
Polia  Bubulata  pungentia  basi  breviter  membranacea,  caulina 
connata  margine  scaberula.  Cyma  terminalis,  ter  trichotoma ; 
bract esB  abbreviatSB  lanceolatsB  praBier  costam  hjalinse.  Sepala 
lanceolata  acuminata  late  hyaliuo-inarginata,  extima  in  alabastro 
breviora.  Petala  oblonga,  calyce  pauUo  longiora.  Stamina  5, 
et  staminodia  5.  Ovarium  oYatum,  ovulis  2.  Semina  obtuse 
tuberculata. 

Hah.  Soungaria ;  not  far  from  the  Mongolian  frontier,  in  the 
mountains  of  Kitschui-ne-tau  near  the  post  of  Sai^san  {Potanin), 

Iconogr. — Maxim.  I.  c, 

Sectio  ii.  Sieki  menses. 
Series  A. — Stamina  10. 

Suhsectio  1. — Polia  margine  incrassata  aut  nervoso-marginata. 
Calyx  basi  rotundatus. 

58.  A.  CILIOLATA,  Edgew.  in  Hook.  f.  Fl,  Brit.  Ind.  i.  p.  240 
(1874)  ;  Duthiey  List  N.  TV.  Ind.  Fl.  p.  22  (1881). 

Eglanduloso-pubescens,  laxe  caespitosa.  Caules  6-7  centim., 
simplices  bilineato-pubescentes  foliosi.  Folia  ovata  vel  oblonga, 
euspidata  vel  acuminata,  obscure  uuinervia,  basi  attenuata  vix 
petiolata,  utrinque  puberula,  margine  pilis  longis  articulatis  his- 
pidis  ciliato.  Pedicelli  villoso-pubescentes  ebracteati.  Sepala 
lanceolata  acuta  ciliata.  Petala  alba  late  obovata  apice  rotundata, 
calycem  superantia.     Capsula  ovoideo-globosa. 

p.  pendula,  Duthie,  Fl.  of  Kumaon,  no.  2761  (1884)  in  Herb. 
Kew. 

Habitu  lazior.    Pedicelli  recurvati. 

Hah.  Napalcha,  in  Byans. 

Oeogr.  area.  Sikkim  Himalaya ;  also  Kumaon  and  Qarhwal 
(JDuthie). 

2r2 
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Svhsectio  2.— -Polia  margine  non  iccraseata  neque  nenroao- 
marginata.     Caljx  campanulatuB. 

a.  Petala  vix  imguiculata. 

59.  A.  Strachett,  Edgew.  in  Hooh.f,  Fl.  Brit.  India^  i.  p.  240 
(1874)  ;  Jacks.  Ind.  Kew.  i.  p.  181. 

Glaberrima.  Caules  2-5  centim.,  adscendentes  Bimplices. 
Folia  angUBte  lineari-oblonga  acuminata  vel  acuta,  nervis  obscuris, 
plana.  Sepala  lanceolata  acuminata  coriacea,  apice  recta. 
Petala  albida  obovata  apice  rotundata,  caljcem  superantia. 

Specifically  distinct  in  being  wbolly  glabrous. 

Hah.  W.  Tibet,  Ealcas  Tal  at  4650  metres ;  and  Ladakh  in 
Kashmir;  also  N.W.  Tibet  at  5750  metres  (Capt  Deasy^s'Ex^^ed. 
Tibet  1896-97,  no.  876). 

60.  A.  MELAKDBYOIDES,  Edgew.  in  Rook.f,  FL  Brit.  Ind.  i. 
p.  241  (1874) ;  Jacks.  Ind.  Kew.  i.  p.  180. 

Glanduloso-pubescens.  Caulis  5-10  centim.,  a  basi  ramosus ; 
rami  adscendentes  cylindracei  simplices  vel  parce  ramosi,  inferne 
glabri.  Folia  laxe  disposita,  sessilia  camosula,  sordide  yiridescen- 
tia  vel  basin  versus  purpura scentia,  utrinque  glandulosa,  oblongo- 
elliptica  vel  oblongo-lanceolata  obtusa  uniner^ia.  Pedicelli 
primiim  cernui,  fructiferi  multiim  elongati  stricti  erecti,  dense 
glandulosi.  Calyx  basi  truncatus;  sepala  glandulosa  angusta, 
apicibus  recurva  obtusa.  Petala  carnea  vel  roseo-purpurascentia, 
linearia  apice  rotundata,  calycem  superantia. 

A  well-marked  species,  resembling  somewhat  in  habit  Ceras- 
Hum  trigynum,  very  glandular,  with  flesh-coloured  or  purplish 
flowers. 

Hah.  Sikkim  Himalaya,  at  4200  to  5400  metres. 

61.  A.  BULICA,  Stapf^  ined.  in  Herb.  Orientale^  in  Herh.  Kew, 

Pumila,  asperulo-pubescens.  Caudex  parce  ramosus.  Folia 
spathulata  acuta,  basin  versus  attenuata  vix  autem  petiolata, 
margine  scabra.  Sepala  lanceolata  acuminata  asperulo-ciliata 
late  membranaceo-marginata.  Petala  ovato-lanceolata,  apice 
vix  acuta,  basi  vix  uuguiculata,  sepalis  fere  bis  longiora.  Semina 
Bubreniformi-globosa. 

Hah.  Persia :  Mt.  Kuh-Bul  (1885). 
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/3.  Petala  in  unguem  attenuata. 

62.  A.  Beothebajta,  Trautv.  in  Act.  Rort.  Fetropol.  viii.  p.  151 
(1883)  ;  Boi98.  Fl.  Orient,  SuppL  p.  115  (1888), 

G-laberrima,  densissime  cffispitosa,  pulvinulos  parvos  exhibens 
37  mm.  Folia  minuta,  ovato-elliptica  vel  ovato-oblonga,  obtusa 
ciliata  3-nervia,  supra  concaya  fere  enervia,  basin  versus  pecti- 
natim  ciliata.  Flores  sessiles  c^spiti  immersi.  Sepala  ovato- 
oblonga  obtusa,  basin  versus  ciliata,  3-nervia,  nervis  fere  ob- 
soletis,  margine  anguste  albo-membranacea.  Petala  caljcem 
longe  superantia,  lineari-oblonga  integra,  alba.  Ovarium  ovatum, 
profunde  trisulcatum. 

With  regard  to  Trautvetter's  description,  in  the  specimens  I 
examined  the  seeds  were  very  minute,  certainly  not  black,  aad 
did  not  appear  to  be  smooth.  I  have  therefore  placed  it  in  this 
section,  rather  than  in  the  subgenus  Bicranilla,  after  an  exam- 
ination of  the  dried  specimens. 

Plantula  Gypsophilm  aretioidi  vel  Ahincs  aretioidi  facie  similis, 
pulvilli  ramis  arete  adpressis  imbricatim  et  columnariter  foliosis. 
Verum  herba  quoad  habitum  Thylacospermo  rupifrago  simillima, 
quod  autem  reliquum  est,  ab  hac  diversa :  planta  tota,  exceptia 
i'oiiis  et  sepalis  ciliatis,  glaberrima  eglandulosa. 

Hah.  Trans-Caucasia:  Mt.  Mamisson,  near  the  source  of  the 
K.  Kion,  in  the  Central  Caucasus,  in  province  of  Imeretia,  at 
3000  metres  (1877). 

Series  B. — Stamina  5,  et  staminodia  5. 

63.  A.  NiTiDA,  Eohrb,  in  Linncea,  xxxvii.  p.  249  (1871-72) 
(noraen) ;  BartL  Eeliq,  HaenJc.  ii.  p.  12  (1825)  (Cherleria 
nitida). 

Cauliculi  fragilcs,  basi  procumbentes.  Folia  coriacea  ovata 
mucronata,  basi  vix  attenuata,  connata  glaberrima  nitida  plana, 
supra  enervia,  subtus  bisulca,  sulcis  distantibus  4-7  mm.  longis. 
Flores  in  cauliculorum  summitate  subterminales.  Calyx  cylin- 
draceus  glaberrimus  coriaceus,  basi  turbinatus ;  sepala  lanceolata 
acuta  subcarinata,  dorso  nou  sulcata,  apicibus  recta  non  con- 
niventia.  Petala  calyce  duplo  breviora,  lineari-oblonga  subacuta 
vel  subemarginata,  basi  attenuata  vix  unguiculata.  Capsula 
angusta.     Semina  fere  globulosa,  seriatim  tuberculata. 

Mah.  Peru:  Quebrada  de  TObrajillo. 
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Sectio  iii.  Leiosperma. 
Suhseetio  1. — Flores  solitarii,  terminales  et  axillares. 

64.  A.  MUBCOiDES,  H.  B.  Sf  JT.,  Nov.  Qen.  et  Spec.  vi.  p.  34, 
t.  26  (1823)  ;  Jacks.  Ind.  Kew,  i.  p.  180. 

Hah.  The  Audea  of  Ecuador:  summit  of  Mt.  Antisana,  at 
4000  metres. 

Iconogr. — H.  B.  Sf  K.  I.  o. 

If  A,  nana,  Willd.,  were  retained  for  the  name  of  this  species 
as  Eohrbach  suggests,  a  new  name  would  have  to  be  found  for 
A.  nana,  Boiss.,  which  would  only  cause  confusion.  Schlechtendal 
gave  but  a  yerj  meagre  and  unsatisfactory  diagnosis  of  the 
plant  in  Willdenow*B  herbarium. 

65.  A.  MUSCIFOSMIB,  Triana  ^Blanch.  Prodr.  Fl.  Novo- Gran, 
in  Ann.  Sci.  Nat.  ser.  IV.  xvii.  1862,  p.  160 ;  Rohrh.  in  Linncea^ 
xxxvii.  (1871-72)  p.  253. 

Humilis,  musciformis.  Caules  debiles,  plus  minus  ramosi 
intricati  glabri  4-8ulcati,  tantum  23-28  mm.  alti.  Folia  parva 
approximata  patentia  neque  unquam  imbricata,  lineari-lanceolata 
acuminata  ac  fere  mucronulata,  nervo  medio  subtus  valde 
prominente,  nervis  2  lateralibus  fere  obsoletis,  ciliata.  Pedicelli 
longi  graciles  yillosuli.  Sepala  ovato-oblonga  acuminata,  margine 
Bcariosa  ciliata.  Fetala  alba  oblongo-spathulata,  caljcem  pauUum 
excedentia.     Semina  lenticularia. 

Differt  hfiBC  species  a  praecedenti,  foliis  non  irobricatis  eorumque 
nervo  mediano  prominente  ciliatis  neque  enerviis  glabris,  floribus 
longe  pedicellatis  nee  sessilibus,  petalis  calyce  longioribus. 

A.  musciformis,  Hook.  f.  in  Fl.  Brit.  India,  of  Tibet,  is  a  form 
of  A.  polytrichoides,  and  so  becomes  a  synonym,  apart  from 
being  homonymous  with  the  South  American  plant. 

Hab.  Kepublic  of  Colombia:  prov.  of  Fasto,  Flateau  de 
Tuquerres,  at  3400  metres. 

66.  A.  Halacsti,  Bald,  in  JUalpigJiia,  v.  p.  65  (1891). 

Cspspitosa,  prostrata.  Caudicuh'  tortuosi  exiles  plus  minus  longi, 
glabri  vel  parce  pilosi  praecipue  juniores.  Folia  parvula  in  ramis 
sterilibus  approximata,  ovalia  spathulata  vel  lanceolata  carinato- 
uninervia,  glandulosa  vel  sublsBvia,  ad  basin  rigidula  alata  in 
petiolum  attenuata.  Bami  1-2-flori ;  pedicelli  longi  villosi 
nunquam  glandulosi.     Sepala  foliacea  oblongo-Ianceolata  obtusa 
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membranaceo-marginata  utrinque  glaadulosa.    Fetala  late  spatli- 
ulata,  calycem  pauUum  superantia.    Capsula  calyce  paullo  longior. 
Hah.  Albania. 

67.  A.  B ALANS j:,  Boiss.  Fl,  Orient,  i.  p.  700  (1867);  Fenzl, 
in  Tchihat.  Asie  Min.  Bot.  i.  p.  237  (1860),  (A.  mlgbirensis, 
yarr.  a  et  y). 

Caudiculi  filiformes  subterranei  nudi,  ramis  procumbentibus 
dense  foliosis.  Folia  obovata  obtusa,  basi  attenuate,  uninervia 
glabra  vel  scabro-birsuta.  Pedicelli  breves  stricti.  Sepala 
glabra  vel  pilosula  lanceolata  acuta  membranaceo-marginata 
obscure  uninervia.     Semina  globoso-reniformia. 

A  formis  A.  nil^hirensis  louge  distat,  jamprimum  seminibus 
baud  Bcabro-tuberculatis. 

Hah,  Turkey-in-Asin,  Mt.  Taurus  in  Cilicia  ;  Persia,  Mt. 
Kellal  and  Mt.  Daena ;  Belucbistan,  Mt.  Sebz. 

Syn.  A.  nilffhirensis,  Fenzl,  ex  Boiss.  FL  Orient,  i.  p.  700. 

Subsectio  2. — Flores  solitarii  axillares. 

a.  Sepala  carinata,  carind  prominente  pilosft,  inargine  ciliata, 

ceterum  glabra  vel  rarius  puberula. 

68.  S.  LANUGINOSA,  Bohrh.  in  Mart.  FL  Bras.  xiv.  pt.  ir. 
p.  274,  t.  63  (1872)  ;  et  in  Linnaa,  xxxvii.  p.  259. 

Caules  diffusi,  debiles,  procumbentes,  inferne  teretes,  superne 
sulcati  vel  subquadrangulares,  ramosi,  ramis  oppositis  aut  altero 
minore  vel  abortive ;  pubeacentes,  piiis  brevibua  plus  minus 
densis  subuncinato-reflexis,  raro  glabrescentes.  Folia  form&  et 
magnitudine  variantia,  nunc  linearia  et  iaterdum  subulata,  nunc 
lineari-lanceolata  lanceolatave,  internodiis  aut  bre?iora  aut 
rarius  ea  subaquantia,  acutiuscula  aut  rarius  obtusa,  superiora 
sensim  decrescentia,  aut  punctulata  et  ad  nerves  basinque  tantum 
puberula  aut  plus  minus  scabriuscula.  Pedicelli  longi  filiformes 
patentes  dense  puberuli,  fructiferi  apice  sursum  curvati.  Sepala 
ovato-oblonga  acuminata  submucronata  cariuata,  carin&  viridi 
pilis  brevibus  scabriusculA,  margine  interdum  ciliato  late  scariosa. 
Petala  alba  oblonga  vel  ovalia  obtusa,  plerumque  calyce  breviora 
vel  interdum  eum  vix  sBquantia,  rar6  nulla.  Stamina  calyce 
paullum  breviora.  Ovarium  subglobosum,  in  ipso  flore  jam  per 
valvas  debiscens.  Capsula  ovato-oblonga.  Semina  sphseroideo- 
lenticularia. 

Slirps  magnopere  variabilis,  imprimis  foliorum  formIL  et 
pubescentisl,  petalorum  cum  calyce  proportione  aliisque  notis  in 
lusus  coDversa,  varietates  tamen  bene  limitandas  vix  offert. 
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a.  geDuina,  Bohrh. 

Caules  et  folia  nunc  pubescentes  nunc  glabrescentes.  Folia 
linearia  vel  lineari-lanceolata,  plus  miaus  acuminata,  longitudine 
et  latitudine  ita  yariantia,  ut  his  not  is  Iubub  yix  distingui  possint, 
10-35  mm.  Ig.,  2-8  mm.  It.  PetaJa  caljce  breviora  vel  eum 
sequantia,  interdum  nulla. 

Itugus  1: — Caules  levissime  puberuli  vel  interdum  glabres- 
centes.    Folia  glabra  punctulata,  forma  valde  variantia. 

Lu8U8  2  : — Caules  levissime  puberuli ;  folia  nunc  pilis  brevis- 
simis  adspersa  nunc  punctulata  glabreaccDtia. 

Lusu8  3 : — Caulis  et  folia  plus  minus  dense  hirsuta. 

/3.  diffusa,  Bohrh. 

Caules  huniifusi,  valde  diffusi,  longe  repentes,  interdum 
adi^cendentes,  glabrescentes  vel  pilis  paucis  ad^i^persi.  Folia 
parva,  liDeari-spathulata  acuminata  vel  obtusa,  pilis  paucis  ad- 
spersa vel  punctulata,  valde  approximata,  5-8  mm.  Ig.,  1-2  mm. 
It.,  Iffite  viridia.     Petala  calyce  paullum  breviora. 

A  species  of  very  wide  distribution  in  the  New  World.  In 
the  "United  States  it  extends  from  N.  Carolina  to  Florida  and 
westward  to  New  Mexico.  In  Central  America  it  is  recorded  in 
Costa  Eica,  and  is  common  throughout  Mexico  from  the  province 
of  Sonora  in  the  north  to  the  peuin.^ula  of  Yucatan  in  the  south. 
In  the  West  Indies  Bancroft  and  Wilson  collected  s»pecimen8  in 
Jamaica,  and  Mr.  Moseley  brought  specimens  from  Bermuda  in 
the  'Challenger'  Expedition.  The  species  under  one  of  its 
manv  forms  is  found  in  all  the  countries  of  S.  America,  excepting 
that  there  are  no  records  for  Guiana  and  Paraguay.  Very  few 
species  of  Arenaria  extend  south  of  the  tropics.  Besides 
A,  lanuginosa  they  include  only  A,  teiragyna^  near  Concepcion 
and  on  the  summit  of  Pico  de  Pilque  in  the  Andes  of  Chile, 
A.  palustris  in  Chile  and  Argentina,  and  A,  serpens  var.  andi- 
cola  in  the  Chilean  Andes.  There  are  some  very  interesting 
(somewhat  damaged)  specimens  in  Herb.  Kew.  brought  by 
Charles  Darwin  from  Santa  Cruz  in  Patagonia  in  the  course  of 
his  voyage  in  H.M .S.  *  Beagle '  ( 1 832-36).  Tliese  historical  speci- 
mens not  only  mark  the  south  limit  of  the  species,  but,  more 
important  still,  the  limits  of  the  southern  range  of  the  genus, 
which  is  thus  fixed  at  50°  S.  At  first  I  thought  they  might  be 
specimens  of  A.  palustris,  which  is  found  in  North  Patagonia  at 
Lake  Nahuelhuapi  on  the  Argentine  side  of  the  Andes ;  but  the 
flowers  are  clearly  axillary  and  not  closer  together  towards  the 
top  of  the  stem  as  in  the  former  species,  and  further  the  sepais 
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are  shorter  than  the  petals  and  hairy  along  the  keel.  Pinned  to 
the  sheet  containing  the  specimens  is  a  drawing  by  Sir  J.  D. 
Hooker  of  the  magnified  representation  of  a  flower  after  ferti- 
lization, which  well  shows  the  structure  of  the  gynseciuin  and 
the  floral  envelopes.  In  Haenke's  herbarium  are  specimens 
collected  in  Chile ;  but  whether  they  have  been  overlooked  or  not, 
the  species  is  not  included  in  Messrs.  Beiche  and  Johow*s  recent 
'  Flora  de  Chile.' 

Qeogr.   limits. — N.  United  States :  San  Antonio  in  New  Mex- 
ico, 37°  N".  {Whipple  Exped.,  and  Fendler,  no.  58). 
S.  Argentina :  Santa  Cruz  in  Patagonia,  at  the  mouth  of 

the  river  of  that  name  {Charles  Darwin). 
W.  Mexico:  Santa   Cruz   in    prov.   of  Sonora   {Wright^ 

no.  864). 
IE,  Brazil :  Caldas  in  prov.  of  Minas  G-eracs  {Lindberg), 
Iconogr. — Bohrh,  in  Mart.  FL  Bras,  xiv.  pt.  ii.  t.  63. 
Syn.   Arenaria  alsinoide^,  Willd.  ex-  Schlecht.  in  Gesellsch.  naturf. 
Fr.  Berl.  Mag.  vii.  p.  201  (1813). 
A.  diffusa,  Ell.  Sketch,  i.  p.  519. 

A.  Jussioiij  Cambess.  in  St.-Hil.  Fl.  Brasil.  merid.  ii.  p.  126. 
A,  nemarosaf  II.  B.  K.  Nov.  Gen.  Spec.  vi.  p.  28. 
A.  paradoxa,  Bartl.  in  Reliq.  Haenk.  ii.  p.  15. 
Alsine  repensj  Ruiz  ex  Rohrb.  in  Linnsca,  xxxvii.  p.  202. 
Micropetalum  lanuginosum,  Pers.  Syn.  Plant,  i.  p.  509  (1805). 
Moshringia  nemorosa,  Fenzl  ex  Plemsl.  Biol.  Centr.-Amer.,  Bot. 

i.  p.  69. 
Spergtilastrum  lanuginostiniy  Michx.  Fl.  Bor.-Amer.  i.  p.  275. 
Stellaria  elongata,  Nutt.  Gen.  i.  p.  289. 
S.  lanuginosoy  Torr.  et  Gray,  Fl.  Amer.  Bor.  i.  p.  187. 
8.  iongepedunculatUf  Baldw.  fa:  Rohrb.  in  Linnrea,  xxxvii.  p.  261. 
S.  pubescens,  H.  B.  K.  Nov.  Gen,  Spec.  vi.  p.  28. 
Bigelotvia  elotigaia,  Rafin.  in  Journ.  Phys.  1819,  p.  289. 

69.  A.  MEGALA^NTHA. — A.  lanuginosa,  var.  megalantha,  Bohrh. 
in  Linntea,  xxxvii.  p.  264  (1871-72). 

Caules  diffu^i,  laxi,  primum  procumbentes,  dein  adscendenti- 
erectiusculi,  inferne  teretes,  superne  sulcati  vel  subquadran- 
gulares,  ramis  oppositis  aut  altero  minore  vel  rarius  abortivo  ; 
pubescentes,  pilis  brevibus  plus  minus  deneis  subuncinato- 
reflexia,  vel  glabrescentes.  Polia  forma  et  magnitudine  variantia, 
unc  anguste  linearia  subulataque,  nunc  lineari-lanceolata,  nunc 
late  ovata,  intemodiis  aut  breviora  aut  rarius  ea  subaequantia, 
mucronulato-acuminata,  superiora  sensim  decrescentia,  aut  punc- 
tulata  et  ad  nervos  basinque  tantum  puberula  aiit  plus  minus 
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BcabriuBCula.  Fedicelli  filiformes  patentee  dense  puberuli, 
f ructiferi  apice  sursum  curvati.  Sepala  oyato-oblonga  acuminata 
carinata,  carina  yiridi  pilis  brevibus  scabriuscula,  margine 
interdum  ciliato  late  scariosa.  Petala  alba  oblonga  obtusa,  e 
calyce  exserta.  Ovarium  subglobosum,  in  ipso  flore  jam  per 
yalvae  dehiscens.  Capsula  ovato-oblonga.  Semina  spbaeroideo- 
lenticularia. 

Flanta  a  prsBcedenti  specifice  distincta  charactere  cardinali 
petalorum  longitudinis,  ac  in  multis  notis. 

o.  genuina,  Williams, 

Syn.  a,  lanuginosa  var.  d.  megalantha,  Ruhrb.  in  Linnffia,  zzxyii.  p.  204 
(1871-72). 
A,  alsinoides  yar.  ocatifolta,  J.  D.  Smith  in  Bot.  Gazette,  1893, 
p.  198. 
Caules  plus  minus  dense  pubescentes  yel  glabrescentes.    Folia 
late  ovata,  aut  punctulata  et  margine  tantum  ciliata  aut  dense 
pubescentia,  8-12  mm.  Ig.,  6-12  mm.  It.     Petala  calyce  sesqui- 
longiora. 

/3.  ensifolia,  Williams, 

Syn.  a.  lanuginosa,  var.  y.  ensifolia,  Rohrb.  l.c. 

Caules  laxi  pilis  paucis  adspersi.  Folia  anguste  linearis  et 
Bubulata,  neryo  ceiitrali  subtus  yalde  prominente,  20  mm.  Ig., 
approxim.  |-1  mm.  It.     Fetala  e  calyce  exserta. 

Zusus  1 : — Folia  subtus  pilis  paucis  adspersa,  ceterum  glabres- 
centia. 

Lusus  2  : — Folia  utrinque  dense  birsuta. 

V.  tucumanensis,  Williams, 

Syn.   a,  diffusa,  yar.   tucumanensis,  Griseb.  in  Getting.   Abhandl. 

xxiy.  p.  27  (1879). 
Folia  elliptica  vel  elliptico-oblonga,  mucronulata. 
I  think  that  varr.  y  and  I  of  A,  lanuginosa,  Eohrb.,  should  form 
a  distinct  species.  The  petals  are  exserted  from  the  calyx  as  is 
the  case  in  var.  tucumanensis  (of  which  there  are  specimen^)  in 
Herb.  Kew.)  and  there  are  other  distinctiye  characters.  The 
species  is  limited  to  S.  Mexico  and  N.  Argentina.  Like  A,  ne- 
palensis  it  is  found  clambering  9-15  decim.  among  bushes  and 
shrubs  (yide  Pringle,  PI.  Mexican.  1894,  no.  4641). 

Oeogr.  limits. — N.  Mexico  :  Mt.  Orizaba  in  pro?,  of  Vera  Cruz 
(var.  /3). 
S.  6f  E.  Argentina  :  prov.  of  Tucuman  (var.  y). 
W,  Mexico  ;  Cbinautla  in  prov,  of  Puebla  (yar.  /3). 
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70.  A.  80BATEKSI8,  Bohrb.  in  Idnncoa,  xxxvii.  p.  266  (1871-72) ; 
JacJcB.  Ind,  KevD,  i.  p.  181. 

Badix  repens.  Caules  multi  adscendeDti-erecti,  simplices  vel 
pauUum  breviter  ramosi,  pilis  reverais  brevibus,  Buperne  deDsius 
hirtello-pubescentes  ad  Bummum,  20  centim.  Folia  ovato- 
laDceolata  vel  anguste  ovata,  marginato-incrassata,  axillis  inferi- 
oribuB  fasciculiferis,  acuminata,  superne  pilis  brevissimis  sparsis, 
ad  marginem  versus  et  subtus  nervo  mediano  pauUum  prominente 
densioribus,  reversis  scabrida,  binorum  oppoaitorum  altero  ad 
caulis  ramorumque  basin  sterili,  ad  apicem  florifero,  altero  rarum 
fere  semper  abbreviatum  contractum  ferente.  Flores  longe 
pedicellati,  pedicellis  paten tib  us  nisi  apice  arcuato-erectis,  pilis 
reversis  densis  griseo-scabridis.  Calyx  ovoideo-campanulatus, 
basi  rotundatus ;  sepala  ovato-lanceolata  acuminata,  apice  nigri- 
cante  recurve,  margine  scarioso  ciliato,  nervo  mediano  promi- 
nente scabrido.  Petala  alba  ovato-oblonga  obtusa,  calyce 
pauUum  longiora.     Semina  fusco-atra,  lenticularia. 

DifEert  base,  qua  A,  lanuginoscB  affinis  est,  ab  ilia  habitu, 
floribuB  multo  majoribus  calycisque  structura  diversissima. 

Description  verified  from  unnamed  specimens  in  Herb.  Kew. 
labelled  "  Mandon,  no.  859,"  collected  in  1858.  In  a  medium- 
siz:;  capsule  there  were  22  seeds. 

Hob.  Bolivia:  near  Sorata  in  prov.  of  Larecaja  {Mandon^ 
no.  959). 

71.  A.  PLEUBAin'HA,  Phil,  in  Anal,  Univ.  Santiago^  1893, 
p.  763  ;  Reiche  Sf  Johow,  FL  de  Chile,  p.  191  (1896). 

Glabra,  perramosa,  12  centim.  Badix  gracilis.  Caules  ramosi, 
adscendenti-erecti,  ramis  teneris.  Folia  oblonga  obtusa,  basi  in 
petiolum  brevem  attenuata,  obsolete  nervata,  margine  IsBvia 
vix  incrassata.  Sepala  4  mm.  longa,  ovato-lanceolata,  apice 
acuta  recta.  Petala  6  mm.  longa,  calycem  superantia,  alba, 
obtusa.     Semina  rufo-atra,  globoso-reniformia. 

Tbe  original  description  of  this  plant  by  Philippi  is  very  brief 
and  scarcely  diagnostic.  As  far  as  it  reads  it  might  apply 
almost  equally  well  to  A.  parvifolia  ;  and  from  the  description 
alone  as  applying  to  Hartweg*s  specimens  from  the  Andes  of 
Ecuador,  I  was  disposed  to  sink  it  in  this  species.  There  are, 
however,  authentic  specimens  from  Philippi  in  Herb.  Kew.,  and 
from  these  is  drawn  up  a  fresh  description,  in  which  satisfactory 
points  of  difference  between  the  two  plants  are  recognizable. 
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It  is  from  an  examination  of  these  specimens  that  its  position  in 
the  genus  is  determined.  In  the  *  Flora  de  Chile/  cited  above,  in 
course  of  publication  by  Messrs.  Beiche  and  Johow,  the  short 
description  is  only  a  Spanish  translation  of  Philippi's  Latin 
diagnosis,  without  additional  characters.  In  habit  the  plant 
rather  resembles  A.  palutiris. 

Hah,  Chile:  found  by  P.  Delfin  on  the  banks  of  the  river 
Palena  in  1887. 

The  name  of  the  species  is  probably  derived  from  the  axillary 
flowerp. 

72.  A.  PARTTFOLiA,  Bcnth.  Plant.  Hartweg.  p.  163  (1839-48)  ; 
Bohrh.  in  Linnaa,  xxxvii.  p.  272  (1871-72). 

a.  spathulsBfolia,  JRohrb.  in  Linnaa,  xxxvii.  p.  272  (1871-72). 
Caules  et  folia  indumento  vario.     Folia  ovato-  vel  lauceolato- 
spathulata  in  petiolum  brevem   ciliatum  attenuata,  mox  acuta 
moi  obtusa.     Petala  nunc  nulla,  nunc  parva  vel  evanescentia. 
Zusus  1 : — Caules   glaberrimi  vel  unifariam   puberuli.     Folia 
glabra,  petiolo  ac  nervo  mediano  ciliatis  exceptis,  acuminata. 
Flores  breviter  pedicellati,  apetali. 
Syn.  a.  parvifolia,  Benth.  (sensu  limitato). 
Hab,  In  the  Andes  of  Ecuador ;  Hacienda  de  Antisana :  in 
the  Andes  of  Colombia  {Purdie), 
Lu8U8  2 : — Caules   glabri  vel  leviter  puberuli.      Folia  nunc 
glabrescentia  punctulataque  nunc  sparse  pilosa,  acuta  vel 
obtusiuscula.     Flores  in  eodem  specimine  mox  longe  mox 
breviter  pedicellati,  pedicellis  glabris  vel  puberulis  ;  petala 
in  floribus  his  adsunt,  in  illis  deficiunt. 
Hab.  In  the  Andes  of  the  republic  of  Ecuador :  near  the 
snow-line  of  Mt.  Pichiucha,  on  the  line  of  the  Equator. 
Mountains  of  Mexico :  Mt.  Orizaba ;  and  Chinautla,  in 
the  prov.  of  Puebla. 
Zusus  3  : — Caules  et  folia  latere  superiore  pilis  densis  rigidis 
griseo-liirsuta.      Flores  breviter  pedicellati.     Calyx  omnino 
dense  pubescens.     Petala  semper  adsunt. 
Hab.  Mexico :  Mt.  Orizaba. 
/3.  Schiedeana,  Bohrb.  in  Linniea,  xxxvii.  p.  273  (1871-72). 
Caules  humifusi,  nunc  glabri  nunc  puberuli.     Folia  aiiguste 
lanceolata  ad  basin   versus    ciliatam   vix   augustata,   acuta   vel 
obiusiuscula,  glabra  vel  pubescentia.     Flores  apetali,  nunc  longe 
nunc  breviter  pedicellati. 
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LusuM  1 : — Caules  et  folia  minima,  2-3  mm.  Ig.,  dense  puberula. 
Elorea  paullum  minores,  caljce  pubescente. 
Hab,  In  the  Andes  of  the  republic  of  Ecuador :  Hacienda 
de  Antisana. 
Licsus  2 : — Caules    et    folia    glabrescentia.      Sepala  glabra, 
carinft  excepts. 
Syn.  a.  scopulorumf  Schlecht.  in  Linn»a  v.,  et  xii.,  non  H.  B.  et  K. 

A.  Schiedeana,  Fenzl  ms. 
Hah.  Mexico :  just  below  the  snow-region  of  Mt.  Orizaba, 
3150-4420  metres  ;  also  at  Sempaaltepec. 
Geogr.  area.     Mexico,  Colombia,  and  Ecuador. 

73.  A.  EEPTA.S's,  Hemsl,  Diagn,  PI  Nov.  Mexic.  p.  22  (1879)  ; 
Biol.  Centr.-Amer.j  Bot.  i.  p.  70. 

Badix  gracilis,  e  coUo  ramosa,  ramia  tenuibus  debilibus 
reptantibus  ad  nodes  radicantibus  angulatis  hispidulo-pilosis. 
Folia  obtusa  vel  apiculata,  sparsim  punctata,  obovato-lanceolata, 
axillis  plerumque  fasciculiferis.  Sepala  ovato-oblonga  vel  lanceo- 
lata,  obtusa  late  membranaceo-marginata.  Fetala  nulla.  Semina 
lenticularia,  rufo-atra,  longe  funiculata. 

Hah.  Valley  of  Mexico  (t^pe-speciraens) ;  and  prov.  of 
Michoacan  {Fringle), 

/3.  Pringlei,  var.  nova. 

Nana,  cffispitosissima  {Pringle,  PL  Meiicanae,  189 1,  no.  4724). 

Hah.  Sierra  de  San  EelipOi  prov.  of  Oaxoca,  at  3000  metres. 

Geogr.  area.     Mexico. 

h.  Sepala  enenria  puberula.     (Petala  nulla.) 

74.  A.  JAMRS0NIA.NA,  Eohrh.  in  Linnaa,  xxxvii.  p.  267  (1871- 
72)  ;  Jacks.  Ind.  Kew.  i.  p.  179. 

Radix  subligno.Ha,  gracilis.  Caules  permulti  laxe  adscendenti- 
erecti  graciles  albidi  glabrescentes,  5-8  centim.  Folia  parva, 
anguste  lineari-lanceolata  acuta,  nerro  mediano  subtus  valde 
prominente,  margine  prffisertim  ad  basin  membranaceam  versus 
ciliata.  Pedicelli  glabresceuteS)  baud  rar6  folium  superantes. 
Sepala  anguste  ovato-lanceolata,  anguste  membranaceo-margi- 
nata,  breviter  puberula,  acuminata.  Ovarium  globosum.  Capsula 
ovata.     Semina  lenticularia. 

Hab.  Eepublic  of  Ecuador :  summit  of  Mt.  Fichincha  in  the 
Andes,  4700  metres. 
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e,  Sepala  concava  uDinervia  yel  obsolete  S-nervia, 
glaberrima. 

75.  A.  LTOOPODioiDES,  Willd,  Herb.  no.  8793,  ex  Schlecht.  in 
OeselUch.  naturf,  Fr.  Berl.  Mag.  vii.  p.  212  (1813) ;  H.  B.  4"  K. 
Nov,  Oen,  et  Spec.  vi.  p.  27. 

The  Bpecimens  on  the  next  sheet  of  Willdenow's  herbarium 
named  A,  decus$ata,  Willd.  herb.  no.  8794,  are  more  compact  in 
habit,  but  are  not  otherwise  sufficiently  different  to  justify  their 
separation  as  a  distinct  species. 

Mab.  Mexico. 

Stn.  a,  decusMta,  Willd.  Herb.  ap.  Schlecht.  in  Gesellsch.  naturfl  Fr. 
Berl.  Mag.  vii.  p.  212  (1813). 

76.  A.  BoHBBAGHiAKA,  GarcJce^  in  Linnaa^  xxxvii.  p.  311 
(1871-72). 

Omnino  glabra.  Caules  adscendenti-erecti  crassi  4-angulares 
neque  vero  sulcati,  ramosi,  ramis  erectis.  Folia  anguste  linearia, 
erecta  vel  patentia,  demurn  sspe  reflexa,  plaua,  interdum  basin 
versus  ciliolata,  acuminata  neque  rar6  mucronulata.  Pedicelli 
longi,  basi  subcrassiores,  primum  erecti,  demum  patentes  vel 
reflexi.  Sepala  ovato-oblonga  late  membranaceo-marginata, 
obsolete  trinervia.  Fetala  alba  elongato-oblonga  obtusa,  calyce 
sesquilongiora.     Semina  oblongo-lenticularia. 

Eesembles  a  small-leaved  form  of  Stellaria  glauca,  but  petals 
not  bifid. 

Mab,  Mexico. 

Subsectio  3. — Flores  solitarii,  terminales. 

77.  A.  OBBioirrAKA,  Wedd,  in  Ann.  Sci.  Nat.  Ser.  V.  i.  1864, 
p.  293 ;  Bohrb,  in  Linnaa,  xxxvii.  p.  254. 

Fumila,  glabra.  Caules  csespitem  parvum  formantes,  3-5 
ceDtim.,  breviter  ramosi.  Folia  subimbricata  lineari-  vel  sub- 
spathulato-lanceolata  acuta,  margine  prffisertim  basin  versus 
serrulato-ciliata.  Pedicelli  apicem  versus  puberuli.  Sepala 
ovato-lanceolata  vix  obtusa.  Fetala  alba  obovato-lanceolata 
obtusa,  calycem  vix  sequantia.     Stamina  5,  calyce  breviora. 

Hab.  Eepublic  of  Bolivia :  in  the  Andes,  near  Fotosi. 

78.  A.  OATAMABCENSis,  Fax,  in  Engl.  Bot.  Jahrb.  xviii.  1893, 
p.  29. 

Humilis,  pilis  brevibus  recurvis  scabra,  glaucescens.  Caulis 
ramosus.      Folia  linearia    vel    anguste  ianceolata    acuminata 
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crassiuBCuIa,  margine  fere  cartilagineo  dense  ciliata,  nervo 
mediano  subtus  prominente.  Fedicelli  scabri.  Sepala  lanceo- 
lata  acuminata,  prffisertim  interiora  late  bjalino-marginata, 
omnia  secus  nervnm  medium  scabrida,  ceterum  vix  glabrescentia, 
post  antbesin  pauUo  accrescentia.  Fetala  calycem  aequantia  vel 
superantia,  obovata  obtusa,  breyiter  unguiculata.  Stamina  10, 
petalia  breviora.  Ovarium  subglobosmn. 
Hah.  Argentina. 

79.  A.  AOHALEKSis,  GrUeh.  in  Oott.  AhhandL  xxlv.  p.  26 
(1879);  Jacks.  Ind.  Xeic.  i.  p.  178. 

Serpens,  perramosa,  glabra,  dense  csBspitosa.  'Rami  debiles*, 
2^-7  centim.  Folia  elliptica  vel  lanceolato-elliptica  acuta,  basi 
angustata,  margine  iofeme  ciliolata.  Sepala  ovato-oblonga 
subacuta.  Fetala  nulla.  Semina  lenticulari-subrotunda  rubi- 
cunda.     Ovarium  globosum. 

Habitus  A,  serpentis,  sed  folia  fere  A.  serpyllifolics  et  corolla 
deficiente  accedit  ad  A.  confertam  ubi  folia  ^'imbricata"  (ex 
descriptione). 

Hah.  S.  Acbala  in  Argentina. 

Eoth  this  species  and  the  preceding  migbt  by  some  botanists 
be  considered  as  varieties  of  A.  serpem :  all  three  are  found  in 
Argentina. 

80.  A.  8EBFEN8,  H.  B.  Sf  K.  Nov.  Gen.  et  Spec.  vi.  p.  32 
(1823);  Bohrh.  in  Linnaa,  xxxvii.  p.  268  (1871-72). 

Stirps  valde  variabilis,  pr»sertim  foliorum  forma,  qu»  etiam  in 
eodem  specimine  nunc  obtusa  sunt  nunc  acuta,  eorumque  iudu- 
mento.    Yarietates  certis  limitlbus  vix  distingui  possunt. 

a.  genuina,  Bohrh.  in  Linnaa^  xxxvii.  p.  269  (1871-72). 
Caules  procumbentes  ac  serpentes  raro  diffusi  et  adscendenti- 
erecti,  baud  dense  cffispitosi,  fuscescentes,  glaberrimi  vel  hirtelli. 
Folia  mox   obtusa  mox  acuta.      Flores  fere    semper  breviter 
pedicellati,  pauci. 

Lusus  1: — Caules    procumbentes    ac    serpentes    glaberrimi. 
Flores  breviter  pediceUati.     Fetala  calycem  pauilum  super- 
antia. 
Syn.  A.  serpens,  H.  B.  &  E.  1.  c. 

A.  paucifhra,  WiDd.  herb.  no.  8788. 
Lusus  2  :^  Caules  procumbentes  ac  serpentes,  ramulis  hirteliis. 
Flores  breviter  pedicellati.     Fetala  calyce  sesquilongiora. 
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8yn.  a,  diifyfia,  Willd.  herb.  no.  8738;   Schlecht  in  Geaellsch. 
naturf.  Fr.  Berl.  Mag.  vii.  p.  201  (1813). 
A.  acopulorum,  H.  B.  &  K.  Nov.  Gen.  et  Spec.  vi.  p  31.  ' 
Zusus  3 : — Caules  diffuai  adscendenti-erecti  glaberrimi.    Plores 
nunc  breviter  nunc  longe  pedicellati.      Fetala  calyce  fer^ 
duplo  longiora. 

/).  andicola,    GilL   (sp.)   in   Hook.   Bat.    Miscell.  iii.  p.  148 
(1833)  ;  Rohrh,  in  Linnaa,  xxivii.  p.  270  (1871-72). 
Lusus  1 : — Caules  laii  glaberriraL 
Syn.  a.  serpylhidesj  Naud.  in  C.  Gay,  Fl.  Chilena,  i.  p.  271. 
A.  ccBspitosa,  Phil,  in  LinnsBa,  xxviii.  1856,  p.  675. 
Lusus  2  : — Caules  laxi,  sub  nodis  pilis  brevissimis  farlnosi. 

Syn.  a.  muliicaulis,  Phil,  in  Linnsea,  xxviii.  1856,  p.  678. 
Zusus  3  : — Caules  pusilli  glaberrimi  densi,  ?ix  2-3  centim.  alti  j 
flores  2  mm.  longi,  sepalis  carnosis. 

Syn.  a.  riuularis,    Phil.   Florida  Atacam.  p.   10   (in  descriptiooe 
calycis  sepala  false  acuta  [aucta  P]  dicimtur). 
A,  brachyphyUa,  Phil.  PI.  Nuev.  Chilens.,  in  Anal.  Univ.  Chile, 
1893,  p.  762. 
Be    bujus    speciei    polymorph®    et    variabilis   Peyritsch    in 
Zinnaa,  xxx.  p.  58  recte  Arenariam  serpentem  ac  A.  scopulorum 
conjungendas  esse  animadvertit.     lUius  folia  sunt  obtusa  ac  nm 
ad  basin  versus  cilia  tarn  glabra,  hujus  acuta  totoque  margine 
cilia ta.     Occurrunt  autem  specimina  perplurima,  quse  nunc  foliis 
gaudent  acutis  nunc  obtusis  atque  plus  minus  ciliatia.     Idem 
valet  de  caulis  ac  pedicellorum  indumento  horumque  cum  eaiyce 
proportione.     Ceterum  A,  serpens  valde   affiuis   est   Arenaria 
parvifolia,  imprimis  ejus  var.  Schiedeana ;  sed  ceteris  omuibus 
notis  neglectis,  jam  primo  aspectu  ilia  sepalis  acutis  differt. 

As  with  A.  lanuginosa^  Bohrbach  devoted  a  considerable 
amount  of  attention  to  the  material  accumulated  for  the  eluci- 
dation of  this  species ;  and  after  examination  of  the  specimens 
again  I  am  inclined  to  coincide  almost  exactly  with  his  views  as 
to  the  circumscription  and  limitation  of  these  two  species. 
Under  various  forms  they  have  a  wide  and  extensive  range  in 
Central  and  South  America,  and  it  is  scarcely  possible  to 
recognize  so  many  distinct  species  as  have  been  described  by 
Prof.  Philippi  within  the  limits  of  Chile.  Specimens  of  the 
same  plant,  described  in  somewhat  different  words,  have  been 
ranked  as  new  species,  from  the  neighbouring  republics  of 
Bolivia,  Brazil,  and  Ecuador. 
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A,  serpens^  yar.  Orizahm^  Bolirb.  ^A,  hryoides. 
Qeogr.  limits. — N.  if  W,   Mexico :  Cerro    Leon  in  prov.  of 
Guanajuato.  S,  Brazil. 

S.  S.  Chile:    ia  the  Andes  of  the  district  of  Chilian 
{A.  multieaulis,  Phil.). 

SahseeHo  4. — Flores  axillares  solitarii,  et  terminales 
Bubconferti. 

81.  A.  MiCROFHYLLA,  FhiL  in  Linnaa,  xxviii.  p.  673  (1856) ; 
JRohrh,  in  Linruea^  xxxvii.  (1871-72)  p.  270  («y».  A.  serpens, 
var,  andicola). 

Glabra.  Caules  breves  ascendenti-erecti,  non  dense  csBspitosi. 
Folia  minima  oblonga  obtusa  parum  remota.  Sepala  ovata 
obtusa.  Fetala  alba,  caljcem  superantia.  Semina  lenticulari- 
reniformia. 

Eeduced  by  Bohrbach  to  A.  serpent  yar.  andicola^ — "forma 
foliis  minutis,  floribus  conferfcis.'*  Allied  rather  to  the  next 
species,  from  which  it  is  at  once  distinguished  bj  the  obtuse  and 
more  distant  pairs  of  leaves.  Fhilippi's  brief  description  scarcely 
serves  to  distinguish  the  plant. 

Hab,  Chile :  in  the  Andes  of  prov.  of  Coquimbo. 

82.  A.  PALUSTRis,  Naud,  in  O.  Gay^  FL  Ohilena^  i.  p.  271 
(1845)  ;  Eohrh,  in  Linmsa,  xxxvii.  p.  257  (1871-72). 

p.  patagonica,  Phil,  (sp.)  in  Linnaa,  xxviii.  p.  671  (1856) ; 
Beiche  ^  Johow,  Fl.  de  Chile,  p.  192  (1896). 

Syn.  A,faitigiataj  Phil,  in  Limuea,  xxviii.  p.  673  (1853). 

Though  included  in  the  flora  of  Chile  mentioned  above,  this 
variety  is  found  at  the  lake  of  Nahuelhuapi  in  the  Argentine 
Bepublic,  on  the  other  side  of  the  Andes.  The  specific  type  in 
Chile  always  occurs  on  the  borders  of  lakes.  Yar.  /3  seems  to 
be  more  widely  distributed  than  the  type ;  and  the  limits  given 
below  all  refer  to  localities  in  which  var.  /3  occurs.  In  Chile 
this  variety  has  been  recorded  under  the  name  of  A.fa9tigiata^ 
PhU. 

&eogr.  limits. — N.  Chile :  district  of  Linares. 
S.  Sf  E.  Argentina :  Lake  Nahuelhuapi. 
W.  Chile :  lake  of  Llanquihue  in  prov.  of  Yaldivia. 


Lorar.  JOTTBir. — botaitt,  vol,  xxxiii.  2  a 
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Suhseeiio  S.^Flores  longe  pedicellati,  in  cymas  paucifloras 
dispositi. 

83.  A.  Stttebelii,  JELieran.  JPl.  Stuehel,  in  Un^L  Bot.  Jahrh. 
xxi.  1895,  p.  307. 

Olauca.  Caules  permulti  adscendenti-erecti  subsimplices  vel 
basi  ramosi,  pilis  reversii  breyibus  minutis  superne  densius  sub- 
hirtello-puberuli,  10  centim.  Eolia  lineari-lanceolata,  acuta  yel 
Bubacuminata,  utrinque  pubemla  (pilia  breviBsimia  Bpanis),  ad 
marginem  verBus  et  subtus  nervo  mediano  prominente  Bcabrida 
(pilis  reverBiB).  Fedicelli  long!  erecti  scabrido-puberuli.  Sepida 
oyata ;  ezteriora  acuminata  anguste  membranaceo-marginata 
Bcabrida  basi  ciliata  dorso  carinata,  interiora  obtuBa  breyiter 
mucronata  late  membranaceo-marginata.  Fetala  alba  oyato- 
oblonga  leyiter  emarginata.    Oyarium  oyatum. 

Hab.  Boliyia. 

84.  A.  SAiosA,  A,  Gray,  Fl  Wright,  ii.  p.  18  (1853),  ex 
Bmithi.  Contrih,  y. ;  Bobinsan,  in  Proc,  Amer,  Acad.  xxix.  p.  293 
(1894). 

Viridis,  leyiter  pubemla.  Caules  5-50  centim.,  simplices  yel 
utplurimum  a  basi  ramosi  permulti  decumbentes  dein  erecti. 
Polia  obloDgo-lanceoIata  uninervia  subglabra,  obtusa  yel  apicu- 
lata,  subsessilia  yel  in  petiolum  brevem  contracta.  Sepala  oyato- 
oblonga  acuta  glabra  membranaceo-marginata,  neryo  yalido. 
Fetala  calycem  s&quantia.    Semina  lenticularia. 

/3.  cinerascens,  Mchinson,  in  Proc.  Amer,  Acad.  xxix.  p.  293. 
Sigidior  cinerascens.    Eolia  pungentia.     (Herb.  Columbia  Coll.) 

Hab.  Huachuca  Mtns.,  in  Arizona  {J.  Q.  Lemmon). 

This  is  a  species  of  wide  range,  occurring  alike  in  rocky 
subalpine  regions  and  much  lower  upon  sandy  banks,  accordingly 
yarying  much  in  height  and  diffuseness  of  branching.  The 
character  of  the  seeds  is  not  giyen  in  the  original  description,  but 
in  the  specimens  in  Herb.  Kew.  they  are  lenticular,  smooth  and 
shioing :  I  haye  no  hesitation  therefore  in  placing  the  plant  in 
this  subgenus.  Mr.  B.  L.  Bobinson  says  that  it  Bhows  transi- 
tion to  typical  forms  of  A.  lanuginosa;  but  its  diagnostic 
characters  do  not  warrant  its  reduction  to  that  polymorphous 
species. 

Qeogr.  limits, — JV.  United  States :  Colorado. 
S.  Sf  W.  Mexico  :  Lower  California. 
E.  United  States  :  Guadeloupe  Mtns.  in  Texas. 
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85.  A.  BTATRVJJLTA^  Desf.  Fl.  Ailantica,  i.  p.  158  (1798); 
Willk.  S[  Lange,  Frodr.  FL  Hi8jp.  in.  p.  619. 

De  Candolle  sajB  that  in  the  authentic  specimens  he  examined 
(Prodr.  i.  p.  413)  the  capsule  had  only  five  yalves  after  dehis- 
cence ;  but  J.  Qay,  who  examined  similar  authentic  specimenp, 
traverses  this  statement.  What  is  certain  is  that  in  Schimper's 
authentic  specimens  from  the  locus  classicugy  the  capsule  is  deeply 
6-va1ved,  and  there  are  remains  of  three  styles  distinct  at  the 
base.  Boissier's  Spanish  specimens  are  those  which  seem  to 
most  nearly  agree  with  the  type-specimens,  labelled  Stellaria 
Arenaria,  in  LinnsBUs's  own  herbarium. 

Oeogr,  limiU. — JT.  Andalusia :  environs  of  Seville. 

8'  Mekinez,  in  Marocco.    JS,  Constantino,  in  Algeria. 

W.  Puerto  de  Sta.  Maria,  on  the  bay  of  Cadiz. 
Syn.  a,  ceradiotdesj  Poir.  Voy.  Barb.  ii..  p.  166  (1789)  ? 

A.  kitpanicaf  Spieng.  Syst.  Veg.  ii.  p.  396. 

Cerastium  arenarioides,  Orantz,  Instit.  ii.  p.  402  (1766). 

Suhseetio  6. — Flores  ad  ramorum  apicem  conglomerati  sessiles, 
vel  dichasium  valde  compositum  formantes. 

a.  Polia  ovata  obtusa.     Sepala  obtusa. 

86.  A.  Mak DOiHANA,  Wedd.  in  Ann.  Set.  Nat.  Ser.  V.  i.  1864, 
p.  294 ;  Jacks.  Ind.  Kew.  i.  p.  180. 

Dense  pulvinato-csspitosa.  Caudicis  rami  lignosi  plus  minus 
abbreviati.  Folia  fere  navicularia,  supra  glabra,  subtus  villosa, 
margine  ciliata.  Flores  3-5-conglomerati,  foliis  supremis  involu- 
crati.     Sepala  ovata,  margine  villosa*    Petala  nulla. 

I  know  of  no  other  reference  to  this  plant  than  that  given 
above.  The  short  description  is  scarcely  more  than  sufficient  to 
determine  its  position  in  the  genus,  and  the  damaged  specimens 
are  too  fragmentary  to  add  much  more. 

Sah.  Bolivia  (Mandon,  no:  961). 

h.  Folia  angusta  acuminata.     Sepala  acuta. 

87.  A.  PETEiTscHn,  Bohrh.  in  Zinnaa,  xxxvii.  p.  264  (1871- 
72) ;  Jacks.  Ind.  Kew.  i.  p.  180. 

Caules  laxi  erecti  quadrangulares,  paullum  breviter  ramosi, 
pilis  crispulis  reversis,  prsBsertim  ad  binos  angulos,  scabridi. 
Folia  lineari-lanceolata,  margine  dorsoque  ciliata.  Flores  ad 
caulis  apicem  dichasium  valde  compositum  formantes,  bifurca- 
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tionum  ramis  diffusis,  altemis  fere  Bemper  abbreviatis,  longe 
pedicellati,  pedicellis  capillaribus  dense  pubescentibus :  bractesB 
paiTSB  folia  aequantes.  Scpala  oyato-lanceolata,  doreo  carioata, 
carina  viridi  dense  pilosa,  ceterum  membranacea  ac  glabrescentia. 
Petala  alba  oblonga  acuta,  calyce  triente  breviora. 

Syn.  a,  diffvMB,  Elliott,  affinis,  fortassis  species  nova,  op,  Peyritsch, 
in  Linnsea,  zxx.  p.  58. 

Species  A,  megalantha  atque  A.  pleurantha  yalde  affinis, 
tamen  inflorescentia  distinctissima  prime  aspectu  diversa  est. 
Etiam  ad  speciem  sequentem  accedit,  qu®  habitu,  caljcis  struc- 
ture, petalis  obtusis  et  caulis  pubescentift  distingui  potest. 

The  species  is  found  in  marshy  localities,  under  similar 
circumstances  as  A.palustrts. 

Hah.  Mexico :  Beal  del  Monte  and  Cerro  Ventoso,  also  at 
San  Miguel  near  Toluca  at  2770  metres. 

88.  A.  PoEPPioiANA,  BoTirh.  in  Linnaoy  xxivii.  p.  265  (1871- 
72) ;  Jacks.  Ind.  Kew.  i.  p.  180. 

Caules  humifusi  longe  repentes  quadrangulares,  ramos  pluri« 
roos  breves  dense  foliosos  steriles,  paucos  elongates  min usque 
dense  foliatos,  apice  floriferos,  laxeque  adscendenti-erectos,  6-20 
centim.,  edentes,  SBque  ac  ramuli  pilis  brevibus  simplicibus  stella- 
tisque  intermixtis  hirtulo-pubescentes.  Folia  linearia  vel  anguste 
lineari-lanceolata,  basin  versus  subattenuata,  plus  minus  dense, 
prsBsertim  ad  marginem  nenrumque  medianum,  puberula,  in 
ramulis  sterilibus  subimbricata.  Flores  ad  ramulorum  apicem 
dichasium  plus  minus  compositum  laxum  formantes,  longe  pedi- 
cellati, pedicellis  puberulis :  bracte®  parvsB  lineari-setaceie  mu- 
cronulatsB.  Sepala  oblonga  anguste  membrauaceo-marginata, 
ezteriora  omnino  puberula,  interiora  nervo  mediano  leviter 
hirsute  excepto  glabrescentia.  Petala  alba  oblonga  obtusa, 
calyce  sublongiora. 

Species  non  minus  quam  prior  A.  megalantha  affinis  est; 
differt  autem  habitu,  prsBsertim  ramis  illis  dense  foliatis  sterilibus 
ac  florum  dispositione,  canlis  pubescenti&,  demum  calycis  structure. 

Hal.  Cassapi,  in  the  Peruvian  Andes. 

Sectioiv.  PoBPHYSAKrnE^. 

89.  A.  PUBPUBA.SCENS,  Eam.  ap.  DC.  Fl.  Frang.  iv.  p.  785 
(1805) ;  Willk,  Sf  Lange,  Frodr.  Fl.  Hisp.  iii.  p.  628. 

De  Candolle's  figure  is  sometimes  cited  as  tbe  earliest  publi- 
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cation  of  this  species ;  but  as  AlphoDse  de  CandoUe  points  out, 
vol.  iv.  of  the  *  Fl.  Fran^aise '  was  published  in  1805,  not  in  1815 
as  printed  in  many  copies.  P.  B.  Webb  (Iter.  Hispan.  p.  62) 
claims  to  have  found  this  species  on  Sierra  Nevada  in  Andalusia, 
— "  in  stagnis  elatis  prope  verticem."  But,  as  Prof.  Wilikomm 
asserts,  since  neither  Boissier  nor  any  other  botanist  who  has 
explored  and  examined  the  vegetation  of  this  mountain  chain  has 
ever  found  there  this  Pjrenean  plant,  it  is  extremely  probable 
that  P.  B.  Webb  incorrectly  identified  his  specimens.  But  for 
the  Bmootb  seeds,  it  could  be  referred  to  Cerasiitim. 

Hah.  The  Pyrenees  (French  aud  Spanish  sides)  and  in  the 
Cantabrian  Mountains. 

Icoiiogr.— DC.  Ic.  Plant,  rar.  Gall.  45  (1808);  Bot.  Mag, 
t.  5836. 

Syn.  a,  cerastioideSf  Pers.  Syn.  Plant  i.  p.  502. 

Cerastium  purpurascena  (non   Adams),  Fenzl^  Verbreit.  Alsin. 

t.  ad  p.  56. 
C.  Hamondi,  Fenzl,  ex  Benth.  &  Hook.  f.  Gen.  Plant,  i.  p.  149. 
Dufourea  purpurascens,  Gren.  in  Act.  Soc.  Linn.  Bord.  1837, 
p.  26. 

Sectio  V.  Ebemogoneje. 

Subsectio  1. — Axillae  foliorum  non  fasciculiferae. 

A.   Flores    subsessiles,    in    cymis    capitato>aggregatis    vel 
glomerato-f  ascicula  tis . 

90.  A.  CEPHALOTES,  Bieb.  Fl.  Taur.  Caue.  i.  p.  346  (1808),  et 
iii.  p.  309  ;  Led^.  FL  Rosaica,  i.  p.  361. 

Caudex  polycephalus  crajssus,  caules  erectos  edens.  Folia 
turionum  preelonga  curvata,  margine  ciliis  asperis  scaberrima; 
folia  caulium  duplo  latiora  breviora,  superiora  rigida  adpresea. 
Ochrea  brevis.  Flores  in  thyrsuin  compactum  turbinatum  vel 
hemisphffiricum  conferti ;  bractess  latse  subulatss  rigidse  elongatae. 
Sepala  ovata  acuminata  obtusa  carinata.  Petala  e  basi  sublatiore 
rotuudat&  oblonga  obtusa,  calycem  subsuperantia  vel  eum 
sequantia. 

Described  from  Eehmann's  specimens  in  Herb.  Kew. 

Geogr.  area. — S.  Kussia. 

N.  South  part  of  the  pro  v.  of  Podolia. 
8.  Prov.  of  Kherson,  near  Odessa. 
W.  Prov.  of  Be8s?arabia. 
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JE,  Froy.  of  Kherson  (Behmannj  Exsicc.    It.   Cherson, 
no.  27). 
Stn.  HreTnoffone  cephalotes,  Fenzl,  Verbreit.  Alsin.  t.  ad  p.  46. 

91.  A.  C0NGB8TA,  Nult  ex  Torr.  S[  Gray,  M.  N.  Amer.  i. 
p.  178  (1838);  Bobinson,  in  Proc.  Amer.  Acad.  xxix.  p.  295 
(1894). 

Nuttall  in  his  MS.  description  says,  "  a  remarkable  species, 
resembling  in  habit  Dianthus  prolifer.'* 
/3.  suffrutescens,  Robinson  in  Free.  Amer.  Acad.  xxix.  p.  295. 
Caudex  ssBpius  lignosus  crassus.   Capitula  umbellatim  sphsBrica ; 
floribus  paullum  minotibus. 
Syn.  Brewerina   suffrutescens,  A.   Gray,  in  Proc.  Amer.  Acad.  viii. 

p.  620  (1872). 
A  form  too  well  marked  in  its  foliage,  ligneous  caudex,  and 
allium -like  inflorescence  to  be  united  with  the  typical  A.  congesta. 
The  capitellate  stigmata  are  not  of  generic  importance. 

y.  subcongesta,  S.  Wats.  BoL  Calif,  i.  p.  69 ;  Robinson^  in 
Broc.  Amer.  Acad.  xxix.  p.  295. 

Caudex  plus  minus  lignosus.      Caules  glabri  vel  pulverulento- 
pubescentes,  ssepius  geniculati  nodis  valde  tumescentibus.    Flores 
minus  congesti,   in  cymas   dichotomas  conferti.     Sepala  ovata 
acuminata. 
Syn.  A.  Fendleri  var.  subcongesta,  S.  Wats.  Bot.  King  Exped.  p.  40. 

A,  Fendleri  var.  glabrescens,  S.  Wats.  1.  c.  p.  40. 
3.  Kingii,  Jones  (sp.)  in  Proc.  Calif.  Acad.  Sci.  ser.  2,  v.  p.  627 ; 
Gray  Sf  Bobinson,  Sgn.  Fl.  I^.  Amer.  i.  p.  241  (1897). 

Flores  in  cymas  dichotomas  conferti,  petalis  emarginatis. 
Planta  superne  glanduloso-pubescens. 

Hab.  Humboldt  Mtns.  in  N.  Nevada,  and  S.  Utah. 
Geogr.  area, — W.  Canada  and  W.  United  States. 

If.  Canada :  Cypress  Hills  in  prov.  of  Assiniboia. 
8.  Arizona.  W.  Colorada. 

E.  Bocky  Mountains  of  California. 
Iconogr.— ^.  Wats,  Bot.  King  Exped,  p.  39,  t.  6.  figs.  1-3 
{Stellar ia  Kingii). 

92.  A.  FealITKlikii,  Dougl.  ex  Hook.  Jbl.  Bor.-Amer.  i.  p.  101, 
t.  35  (1833)  ;  Bobinson,  in  Proc.  Amer.  Acad.  xxix.  p.  297 
(1894). 

Specimens  collected  by  Douglas  at  source  of  the  Missouri  may 
well  have  been  the  next  species. 

Hab.  N.W.  United  States ;  Oregon  and  Washington. 
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93.  A.  HooKEBT,  Nutt.  in  Torr.  Sf  Gray,  Fl.  N.  Amer.  i.  p.  178 
(1838)  ;  Bobinson  in  Froc.  Amer,  Acad.  xxix.  p.  297  (1894). 

This  species,  with  much  the  habit  of  the  preoediag,  diifera  in  its 
much  denser  caudex  and  constantly  pubescent  stem.  The  stem 
is  terete  even  in  a  dried  state,  while  the  stems  of  A.  Franklinii 
in  drying  become  furrowed  and  angulate,  as  though  slightly 
fleshy.  The  slightly  exserted  petals  are  also  characteristic.  It 
can  scarcely  be  considered  a  variety  of  the  preceding. 

Hab,  United  States:  Colorado,  Wyoming,  Nebraska,  and 
Montana. 

94.  A.  poLYCiTEtfiFOLiA,  Boiss.  Diagn.  Fl.  Or.  novm  Ser.  L 
i.  p.  48  (1842)  ;  FL  Orient  i.  p.  692. 

Qlauca.  Folia  turionum  brevia  stricta  setacea  mucronata.  Capi- 
tulum  pauciflorum  (floribus  3-6),  bracteis  involucratum ;  bracteae 
lineari-lanceolatffi  acuminata  viridi-carinat®.  Sepaia  oblongo- 
lanceolata  acuta  late  membranaceo-marginata  carinata,  nervo  ad 
apicem  usque  producto.  Petala  alba  oblongo-linearia,  basi  vix 
attenuata,  calyce  sublongiora. 

The  bracts  do  not  seem  to  be  "  abbreviatsB,"  as  in  Boissier's 
description.  But  the  description  may  be  based  on  Aucher-Eloy's 
specimens  numbered  4255,  in  which  the  heads  of  flowers  are  very 
much  crushed  and  mutilated,  and  in  which  it  is  not  possible  to 
ascertain  the  length  of  the  bracts.  Sintenis's  specimens,  deter- 
mined by  Prof.  C.  Haussknecht,  show  the  structure  of  the 
fascicles  of  flowers  yery  clearly,  and  from  these  specimens  the 
de?cription  has  been  revised. 

Oeogr.  limits. — N.  ^   W.     Turkish  Armenia:   Ketsetvikale, 
near  Gumuchkhane,  in  prov.  of  Trebizond  (Sintenis^ 
It.  Orientale,  189  i,  no  6111). 
S.  S[  E.  N.  Persia :  Mt.  Demawend,  in  the  Elburz  Moun- 
tains. 

B.  Flores  pedicellati,  in  cymas  simplices  aut  compositas  iuterdum 
depauperatas  vel  per  thyrsum  bra^hiatum  paniculie-  yel 
corymbiformem  dispositi,  pedicellis  calyci  sdquilongis  vel 
longioribus  sufEulti. 

a.  Petala  sepalis  breviora. 

95.  A.  PUKOEifs,  Clem,  in  Lag,  Gen.  et  Spec.  Nov,  p.  15,  no. 
199  (1816)  ;   Willk.  ^  Lange,  Frodr,  Fl.  Hisp.  iii.  p.  625. 
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This  yery  distinct  and  remarkable  species  is  limited  in  Europe 
to  the  range  of  the  Sierra  Nevada,  and  forms  broad  hemispherical 
bristly  tufts  from  50  to  20  centim.  high,  growing  on  the  alpine 
slopes  and  also  aboye  the  snow-line  at  1750  to  2700  metres.  As 
J.  Gay  points  out,  in  plants  raised  from  seed  in  the  Pans  Botanic 
Garden,  the  whole  plant  is  glaucous,  and  not  as  one  sees  it  in 
Boissier's  otherwise  well-coloured  plate.  It  was  only  a  consider- 
able time  afterwards  that  glabrous  specimens  referable  to  this 
species  were  found  in  S.  Marocco,  by  Mr.  E.  Cosson  and  Mr. 
John  Ball.  In  all  the  specimens  I  examined  the  seeds  appeared 
to  be  quite  smooth,  and  free  from  elevated  tubercles,  neither  had 
they  the  rough  surface  mentioned  in  Willkomm's  description. 
This  was  also  certainly  the  case  in  the  Marocco  specimens. 

/3.  glabrescens,  Ball^  in  Joum*  Bot.  1873,  p.  301. 

Differt  a  typo  Hispanico,  sepalis  glabris,  nervo  mediano  basin 
versus  ciliato,  caulibus  glabris,  foliis  ad  basin  membranaceam 
connatis  ciliatis,  antheris  fusco-griseis  nee  rubentibus. 

Qeogr.  limits. — N.  ^  JE.    Andalusia  :  southern  slopes  of  Sierra 
Nevada. 
W,  Mt.  Ouensa,  to  the  south  of  the  city  of  Marocco,  a 

spur  of  the  Great  Atlas,  var.  /3  {Cosson,  1873). 
S.  Tacherat,  on  the  Anti-Atlas,  still  further  south,  var.  /3 
(^Ball), 
Syn.  Eremogone  pungensj  Fenzl,  Verbreit.  Alsin.  t.  ad  pp.  57  et  59. 

h.  Petala  calycem  sequantia,  vel  ssapius  eo  longiora. 

96.  A.  HoLOSTKA,  Bieb.  Fl.  Taur.  Cauc,  I  p.  345  (1808); 
Ledeb,  Fh  Bossica,  i.  p.  364. 

Lusus  1 : — cyma  puberula  (forma  normalis). 
Lusus  2 : — cyma  glaberrima  (spec,  in  Willd.  herb.  no.  8751). 
Qeogr.  limits. — N.  Cis-Caucasia ;    prov.  of  Terek,  along  the 
river  Terek  between  Balta  and  Larsk. 
S.  Turkish  Armenia :  Bayazid. 

W.  Cis-Caucasia:   prov.  of  Terek,  Mt.  Kazbek  in  the 
Central  Caucasus,  14  miles  from  the  northern  limit, 
at  2750  metres  (C  A.  Meyer). 
U.  Cis-Caucasia :  prov.  of  Daghestan. 
Syn.  Eremoffone  Solosiea,  Rupr.  Fl.  Caucasi,  p.  217. 
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97.  A.  LTCHMDRiL,  Bieb.  Fl.  Taur.  Caue.  i.  p.  347  (1808),  et 
iii.  p.  309 ;  Ledeb.  Fl,  Bossiea,  i.  p.  366. 

Admiesa  a  Ledebour  species  subdubia  et  probabiliter  yarietas 
Btenopetala  A./ormosa,  Tisch.,  postea  conjuncta  est  a  b.  E.  Eegel 
cum  A,  capillari,  Poir. ;  sad  haec  planta  in  cymsB  plurifloraB  pedi- 
cellis  elongatis,  petalis  ellipticis  basi  viz  attenaatis,  et  imprimis 
glandnlis  5  brevibus  truncatis  staminiferis  est  certe  distincta. 

The  specimens  in  Herb.  Kew.  are  from  the  source  of  the 
B.  Argun  (1881). 

Geogr,  range. — N.  Trans-Caucasia :  prov.  of  Tiflis,  at  the  source 
of  the  E..  Argun. 
F,  Trans-Caucasia :  prov.  of  Tiflis,  Azunta  in  the  Cauca- 
sus, at  3350  metres  (Buprecht^  Fl.  Caucasi,  p.  219). 
S.  6f  W.  Turkish  Armenia :  Mt.  Ararat. 
Syn.  a,  setacea  (non  Thiull.),  Fisch.  ex  Ser.  in  DC.  Prodr.  i.  p.  402. 
Eremogone  lychnideu,  Eupr.  Fl.  Caucasi,  p.  219. 

98.  A.  ACUTISEFALA,  HaussJc.  ined,  in  exs.,  Sintenis,  It 
Orientale,  1890,  no.  2764. 

22  centim.  Omnino  glabra,  glaucescens.  Folia  turionum 
lineari-setacea  cuspidato-acuminata  incrassato-marginata,  caulina 
magis  pungentia.  Flores  in  cymas  compositas  multifloras 
dispositi.  Sepala  late  membranaceo-marginata,  2  iuteriora  ovata 
acuminata,  2  exteriora  lanceolata  longe  attenuato-acuminata, 
intermedium  lanceolato-oratum  longe  attenuato-acuminatum. 
Petala  elliptico-oblonga,  apice  subcucullata,  calycem  duplo 
superantia. 

Hab.  Turkish  Armenia :  on  bare  hills  near  Salachlu  in  the 
district  of  Egin,  prov.  of  Diarbekir. 

99.  A.  SzowTTzn,  Boiss.  Fl.  Orient,  i.  p.  695  (1867) ;  Jacks. 
Ind,  Few.  i.  p.  181. 

23  centim.  Glabra.  Caudiculi  prostrati.  Caules  debiles,  basi 
foliorum  denudati.  Folia  stricta  setacea  scabrida.  Cyma  1-4- 
flora ;  flores  alares  supra  medium  pedicellis  braceati,  bracteis 
scariosis  incurvis  linearibus  acuminatis.  Sepala  pallida  oblongo- 
lanceolata  acuminata  anguste  scariosa.  Petala  oblonga,  calyce 
sublongiora. 

Ab  A,  Holoitea  differt,  caudiculis  prostratis,  caulibus  adscen- 
dentibus  basi  denudatis,  sepalis  6  mm.  longis  anguste  scariosis. 
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BoiBsier's  description  is  very  short.  The  above  has  been  drawn 
up  from  authentic  specimens  ex  Herb.  Hort.  Petropolit.,  labelled 
"Armenia,"  but  without  precise  locality. 

Hah,  Persian  Armenia :  Dilman,  near  Lake  Urumiah. 

100.  A.  COMPAGTA,  CovtUe,  in  Proe.  Biol.  Soe.  Wash.  vii. 
p.  67 ;  Robinson,  in  Proc.  Amer.  Acad.  xxix.  p.  295  (1894). 

Glauca.  Caules  graciles  circiter  8  ceatim.,  fere  foliorum 
denudati.  Folia  tiirionum  glandulosa  ciliata.  Sepala  ovato- 
lanceolata  acuminata.     Petala  calycem  excedentia. 

Hab.  California :  mountains  of  Tulare  Co.  (1891). 

Iconogr. — Coville  in  Contrib.  U.  8.  Herb.  iv.  p.  70,  t.  5. 

101.  A.  iBAUEiCA,  Boiss.  Fl.  Orient,  i.  p.  695  (1867) ;  Jacks. 
Ind.  Kew.  i.  p.  179. 

Basi  sufirutescens.  Caules  basi  foliorum  denudati.  Folia 
turionum  stricta  lineari-filiformia  margine  scabrida,  caulina 
multum  longiora.  Flores  in  thyrsum  brevem  pauciflorum  sub- 
corymbosum  dispositi.  Sepala  carinata  oblonga  obtusa  late 
viridia,  anguste  hyalino-marginata,  apice  nigricantia.  Petala 
obovato-oblonga  inferne  attenuata,  calyce  duplo  longiora. 

Primum  Boissier  earn  habuit  pro  form&  A.  graminifoli€e^  a 
qua  longe  dilPert  caulibus  basi  nudis,  sepalorum  et  petalorum 
form^  et  insigniter  glandulis  nullis. 

Hab.  Cilicia :  alpine  pastures  of  Mt.  Ghei-dagh,  in  the  Taurus 
range. 

102.  A.  CUCTJBALOIDKS,  Smith,  Plant,  le.  Ined.  i.  p.  17,  t.  17 
(1789) ;    Boiss,  Fl.  Orient,  i.  p.  695. 

o.  glabra,  Ledeb.  Fl.  Bossica,  i.  p.  365  (Willd.  herb.  no.  8744). 
Cyma  et  sepala  glaberrima. 
/3.  viscida,  Ledeb.  Fl.  Bossica,  i.  p.  365. 
Cyma  et  sepala  viscido-puberula. 

Oeogr.  limits. — N.  Turkish  Armenia  :  between  Gumuchkhane 
and  Baiburt,  in  prov.  of  Trebizond. 
S.  4c  ^*    Mt.    Hassan -dagh,    in    prov.   of    Karamania 

(JVhittally  exsicc.  1893,  no.  153). 
E.  Eussian  Armenia,  near  Erivan. 
Mr.  Edward  Whittall's  specimens  are  interesting,  as  they  con- 
siderably extend  the  range  of  the  species. 
Iconogr. — Smith,  I.  e. 


Digitized  by  VjOOQIC 


07  THE  GEHUS  ABEITABIA.  397 

Stn.  Eremogone  cucitbaloides,  Hohen.  in  Bull.  Soc.  Nat.  Mosc.  1838, 
p.  401. 
Arenana  gypwphUoides  (non  liim.),  Stev.  ex  Ledeb.  FL  Ross.  i. 
p.d65. 

103.  A.  JTHCEA,  Bieh.  Fl.  Taur.  Cane.  in.  p.  309  (1819)  ; 
Zedeh.  Fl.  Bossica,  i.  p.  366. 

o.  typica,  Beyel,  JPl.  BaddeatuBy  in  Bull.  Soc.  Nat,  Mosc.  1862, 
pt.  1,  p.  864. 

Cyma  et  sepala  glanduloso-pubescentia. 
/3.  glabra,  Begel^  PI,  Baddeana,  I.  c.  p.  365. 
Cyma  et  sepala  glaberrinna. 

Oeogr.  limits, — N.  Along  the  B.  Argun,  near  Nertscbinsk,  in 
tbe Siberian  province  of  Trans-BaVkalia  (Turezaninow, 
ex  Ledeb.  Fl.  Bossica,  i.  p.  366). 
E.  Manchuria  (Maonmovncz,  Fl.  Mongol.). 
W.  Between  the  Yablonoi  Mountains  and  Lake  Baikal 

(Herb.  Kew.  ex  Herh.  hort.  Petropolit.). 
S.  China :  Wei-chang  near  tbe  source  of  the  R.  Ting- 
ho-Chuang-ho,  in  the  prov.  of  Chihii  (Palibitiy  in  Act. 
Hort.  Fetropol.  1895,  p.  111). 
Stn.  a,  dahurica,  Fisch.  ex  Cand.  Prodr.  i.  p.  402. 
Eremoffonejunoea,  Fenzl,  Verbreit.  Alsin.  p.  87. 

1C4.  A.  SAXA.TILIS,  Linn.  Sp.  Plant,  p.  423  (1753),  excl.  omnia 
syn.  [in  ed.  2,  septemj ;  DO.  Prodr.  i.  p.  405. 

Glabra.  Caudices  ramosi  radicantes.  Folia  turionum  lineari- 
setacea,  recta  yel  heteromallo-curyata,  margine  scaberrima; 
caulina  media  filiformia;  floralia  lineari-subulata  longe  acumi- 
nata. Ochrea  elongata  ssBpeque  fissa.  Cymte  temsB  breves, 
contracts  nee  patulsB;  floribus  in  thyrsum  pauciflorum  pani- 
culsBformem  dispositis.  Calyx  ellipsoideus;  sepala  chartaceo- 
Bcariosa  nitida,  prseter  nenrum  dorsalem  viridem,  in  mucronem 
herbaceum  baud  excurrentem  flavescenti-albida,  plana  ecarinata 
late  hyalino-marginata,  apice  rotundato-obtusa,  omnia  sequalia, 
ovalia  vel  ssepius  late  ovata.  Petala  alba  obovata  vel  obovato- 
oblonga  rotundata,  calyce  vix  duplo  longiora.  Capsula  oblongo- 
ovata. 

As  great  confusion  has  unnecessarily  arisen  between  specimens 
of  this  species  and  others  referable  to  A.  longifolia  and  A.  grami- 
nifoUa,  the  above  is  to  a  great  extent  transcribed  from  J.  Oay's 
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MS.  description  of  the  Linnean  specimen.  Linnteus's  brief 
descriptioa  (Sp.  Plant,  ed.  II.)  is : — "  Arenaria  foliis  subulatis, 
caulibus  paniculatis,  caljcam  foliolis  ovatis  obtusis " ;  which  is 
not  particularly  characteristic.  In  '  Mantissa  Plautarum  '  he 
cites  as  a  synonym  ^'  Alsiue  arenaria:  foliis  subulatis,  inferioribus 
longissimis,"  from  Gmelin,  Fl.  Sihir.  iv.  p.  157,  t.  63.  f.  2  ;  and 
this  figure  exactly  represents  the  specimen  in  the  Linnean  her- 
barium. Fenzl  then  is  wrong  in  separating  the  two  plants,  of 
which  he  refers  one  (the  Linnean  specimen)  to  A.  longifolia 
("  fide  speciminis  cum  Linneano  comparati "),  and  refers  the 
other  (Qmelin's  figure)  to  A,  graminifolia^ — Penzl,  in  Ledeb.  Fl. 
Eossica,  i.  pp.  362,  363).  The  two  plants  are  identical,  and, 
judging  from  the  Linnean  specimen,  they  could  neither  of  them 
belong  to  A.  longifolia,  Bieb.  In  this  specimen  the  sepals  are 
quite  plane  and  in  no  way  carinate.  In  this  respect,  as  in  many 
other  characters  (few-flowered  cymes,  very  obtuse  sepals,  oboval 
petals  somewhat  exceeding  the  calyx),  it  nearly  agrees  with 
A.  graminifolia^  though  it  cannot  well  be  reduced  to  it.  But  it 
differs  from  the  latter  in  its  three  contracted  cymes  with 
shortened  pedicels,  which  gives  it  a  different  aspect,  and  also  in 
its  evidently  smaller  flowers.  The  arrangement  and  aspect  of 
the  flowers  is  almost  exactly  that  of  Stellaria  Holosfea,  Linnssus 
gives  as  the  geographical  range,  Germany,  Switzerland,  France, 
and  Siberia.  But  though  the  last  is  correct,  the  distribution  of 
true  A.  saxatilis  in  Europe  includes  Croatia,  Transylvania, 
Boumania,  and  Central  and  Southern  Bussia;  and  in  other 
countries  the  somewhat  similar  specimens  should  be  referred  to 
A.  graminifolia. 

As  Gay  himself  suggests,  the  proper  authority  as  well  as  type 
for  this  species  is  the  actual  specimen  in  the  Linnean  Herbarium. 
In  the  second  edition  of  '  Sp.  Plautarum '  seven  sjnouyms  are 
given.  In  Gay's  MSS.  in  the  Kew  Herbarium  they  are  all 
referred  to  other  species:  taking  them  in  the  order  in  which 
they  are  given  they  may  be  disposed  of  as  follows :— (1)  Ahine 
setacea,  Mert.  et  Koch ;  (2)  Ahine  mucronata^  Linn. ;  (3)  Ahine 
vema,  Wahlenb.,  though  Linnaeus  in  *Mant.  Plant.'  p.  72 
transferred  this  synonym  to  Arenaria  verna;  (4)  Vaillant'a 
specimen  is  Ahine  setacea,  and  Haller's  specimen  is  Ahine  verna ; 
(5)  Ahine mucronata ;  (6)  Ahine  verna;  (7)  possibly  Alsine  tenui- 
folia,  Crantz,  but  uncertain. 
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Other  BjnonjiQB  UBuaJly  referred  to  A,  graminifolia^  Schrad., 
bbould  thus  be  referred  to  A,  saxatilis : — A,  stenophylla,  Ledeb., 
Ind.  hort.  Dorpat,  1823,  et  TL  AltaJ'ca,  ii.  p.  165  ;  A.  longifolia 
(non  Bieb.),  DC.  Prodr.  i.  p.  402  (the  reverse  is  cited  in  '  Index 
Kewensis ') ;  A.  procera^  Spreng.  Hist.  Eei  Herb.  ii.  p.  268 
(1808),  et  Homem.  Hort.  Hafo.  p.  424  (1813);  ^.  yraminifoUa, 
var.  a.  i)arvifloray  Ledeb.  Fl.  So.^aica,  i.  p.  363 ;  A.  otitoides, 
Adams  ex  Cand.  Prodr. ;  and  finally  Eremogone  longifolia,  Eenzl. 

Geogr.  limits. — N,  Siberia :  E.  Irtyscb.        JS.  Lake  Baikal. 
S.  TraDsylyanian  Alps.         W,  Croatia. 

Iconogr.—  Ic,  Tuurin.  xiv.  t.  73.  f .  3 ;  Beichh.  Ic.  Ft*  Germ, 
Helv.  4934  (Fettera  graminifolia). 

105.  A.  LONOiFOLiA,  Bieb.  Fl,  Taur.  Caue,  i.  p.  345,  iii.  p.  308 
(1808) ;  Ledeb.  Fl.  Eossica,  I  p.  362  (excl.  var.  /3). 

The  type-specimens  of  this  plant  are  ia  Willd.  herb.  no.  8752 
(fol.  4,  5). 

Sab.  South  and  Central  Eussia,  and  South  and  Western 
Siberia. 

Iconogr. — Ledeb.  Ic.  Fl.  Fl.  Bossic.  403. 

106.  A.  ACULEATA,  S.  Wats.  Bot.  King's  Fxped.^.  40  (1871); 
Robinson,  in  Froc.  Amer.  Acad.  xxix.  p.  294  (1894). 

Glabra,  glauca,  15  centim.  Polia  subulata  rigida  aculeata 
CymsB  pauciflorsB.  Sepala  late  ovata  acuta.  Petala  ellipiico- 
lanceolata,  emarginata  vel  eroso-dentata,  li-2-plo  calyce  longiora. 

A  plant  distinguishable  from  those  allied  to  it  by  the  character 
of  the  margin  of  the  petals.  The  sepals  are  variable,  and  become 
more  acute  iu  the  southern  form,  which  is  more  difficult  to  di»- 
tiuguish  from  those  varieties  of  A,  congesta  v^hich  have  an  open 
infloresceoce. 

Geogr.  area.  W.  TJiiited  States,  from  Oregon  to  Arizona. 

Subsectio  2. 
Apud  multa  folia,  aiill®  fascicules  foliorum  adentes. 

107.  A.  DBTPiDEA,  Boiss.  Diagn.  Fl.  Or.  nov.  Ser.  L  i.  p.  49 
(1842);  Fl.  Orient,  i.  p.  696. 

Mab.  Prov.  of  Marasch,  between  the  Eastern  Taurus  and 
the  E.  Euphrates ;  occurs  up  to  2700  metres  on  rocky  places. 
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108.  A.  Ledeboubiaha,  Fenzly  in  Bwsegg.  BeUe^  ii.  p.  931 
(1841-42) ;  Boi98.  Fl.  Orient,  i.  p.  696. 

j3.  glutinosa,  BoUs.  (sp.)  in  Ann.  8c.  Nat.  1854,  p.  247,  t.  2 ; 
et  Fl.  Orient,  i.  p.  697. 
Bami  supeme  glatinosi. 
y.  parviflora,  Boisi.  Fl.  Orient,  i.  p.  697. 
Cy  ma  magis  effusa.    Fedicelli  calyce  4-7-plo  longiores.    Calyx 
minor,  sepalis  magis  acutis. 

Qeogr.  limits. — N.  4r  JS.  Bussian  Armenia. 
S.  Mt.  Taunis,  in  Cilicia. 
W.  Angora,  in  proy.  of  Anatolia. 
Iconogr. — Boiu.  in  Ann.  Se.  Nat.  1854,  p.  247,  t.  3 ;  et  in 
Tchihat.  Asie  Min.  Bot.  iii.  1. 14  (1862)  (var.  fi). 
Syn.  a,  trtchotoma  (non  Rojle),  Boiss.  Diagn.  PI.  Or.  nov.  Ser.  IL 
V.  p.  60  (var.  y). 

109.  A.  ACEBOSA,  Boiss.  Sf  Heldr.  exsioc.  1847,  et  Boiss.  Diagn. 
Fl.  Or.  nov.  Ser.  I.  viii.  p.  103  (1849);  Fl.  Orient,  i.  p.  697. 

Caudices  prostrati.  Bami  pumili  breves  glabri.  Folia  ramo- 
rum  sterilium  stricta  penicilliformia,  ramorum  floriferorum  re- 
mota,  omnia  brevia  rigida  triquetra  setaceo-subiilata  aristata 
margine  scabra,  viridia  vel  basi  rubella.  Cyme  confertim  et 
corymbose  5-9-flor8B;  floribus  in  pedicellis  glutinosis  suffultis. 
Calyx  ovatus;  sepala  valde  glutinoso-hirsuta  oblonga  setaceo- 
acuminata  subacerosa  late  scarioso-marginata,  dorso  convexo- 
carinata.    Petala  oblonga  obtusa,  calyce  |  parte  longiora. 

Eacies  et  folia  prsBcedentis,  differt  cjm&  simplici,  pedicellis 
brevibus,  sepalis  acerosis,  flore  duplo  majore. 

H.  glabra,  Boiss.  Fl.  Orient,  i.  p.  697. 

Calyx  et  pedicelli  glabri.  Fedicelli  alares  ad  medium  bracteati, 
pedicellus  dichotomialis  basi  bracteatus  (ut  in  typo). 

Geogr.  limits. — N.  4r  ^-  Kbarput,  in  prov.  of  Diarbekir  (Sin- 
tenis,  It.  Orientale,  1889,  no.  538). 
S.  Mt.  Ak-dagli,  in  S.  Anatolia. 
W.  Mt.  Bereket-dagh,  in  Anatolia. 

In  fixing  the  limits  of  these  Oriental  species,  one  has  to  re- 
member that  there  are  five  mountains  in  Asia  Minor  which  bear 
the  name  of  Ak-dagh — one  in  prov.  of  Erzeroum,  one  in  prov.  of 
Yan,  one  in  prov.  of  Karamania,  and  two  in  prov.  of  Anatolia 
(one  near  Kiutayeh  and  tbe  other  above  Elmalu).  Specimens 
were  first  collected  between  Konieh  and  the  lake  of  Bey-sheyr, 
in  the  prov.  of  Karamania  (1845). 
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110.  A.  LsBSEBTiAFA,  Fenzl,  in  EuB^egq.  Beise,  ii.  p.  932 
(1841-42) ;  Boui.  Fl.  Orient,  i.  p.  697. 

/3.  minor,  Boisi.  Fl.  Orient,  i.  p.  698. 

Folia  10-18  mm.  longa ;  scapi  2^-7  ceniim.  a  basi  siepe  dicho- 
tomi  vel  uniflori. 

Oeogr.  range.  Persia  (up  to  3850  metres). 

Syn.  A^peraica,  Boias.  Diagn.  PI.  Or.  nov.  Ser.  I.  i.  p.  49.    (This 
plant  was  described  a  few  months  after  FenzPs  species.) 
Abine  pungens,  Stapf,  Bot.  Polak.  Exped.  1882. 

111.  A.  TBTBABTicHA,  Boiss,  Diagn.  Fl.  Or.  nov.  Ser.  I.  i. 
p.  50  (1842);  FL  Orient,  i.  p.  698. 

Oeogr.  range.  Persia. 

Subgenus  H.  EKBMOGONEASTEUM. 

Seeiio  i. 
Calyx  basi  baud  indurascens.     Flores  solitarii,  raro  cymosi. 

112.  A.  BoTiEO-Ki,  ffemsl.  Diagn.  Fl.  Nov.  ii.  p.  2l'  (1879) ; 
Biol.  Centr.'Amer,,  Bot.  i.  p.  70. 

Parcissime  pilosula.  Bami  7-30  centim.,  debiles  procumbentes 
angulati.  Folia  panra  distantia  lineari-oblonga  sessilia  bat^ique 
Bubamplexicaulia^  obtusa  vel  subacuta,  margine  ciliolata.  Flores 
solitarii  axillares  pedicellati  albi.  Sepala  glabra  ovato-oblonga 
vel  fere  eliiptica,  margine  diapbano-scariosa.  Petala  oblonga, 
sepalis  duplo  longiora.  Disci  glandule  aurantiacsB.  Ovarium 
globosum.    Semiua  reniformia  cinnamomea  nitida  punctulata. 

Sab.  Mexico. 

113.  A.  FEBTUGOIDES,  Benth^  in  Bogle,  Illustr.  Bot.  Simal. 
p.  81,  t.  21.  f.  3  (1839) ;  HooJc.f.  Fl  Brit.  Ind.  i.  p.  236  (1874). 

Qeogr.  range. — West  alpine  Himalaya. 

N.  Kunawar  in  Kashmir.        E,  E.  Karoali  in  W.  Tibet. 
8.  Pindasi  in  Kumaon.  W.  Labul,  in  the  Punjaub. 

Icouogr. — Boyle,    I.  c.\    Klotzsch  in   Bot.    Urgel.   Waldem. 
Beise,  p.  142,  t.  27  (A.  Qulielmi-Waldemarii). 
Syn.  A.  Falconeri,  Edgew.  (no.  267  in  Herb.  E.  Ind.  Co.). 
A,  tnuralis,  Edgew.  ex  J.  F.  Watson,  PI.  Kumaon  (1874). 
A.  pimgens  (non  Clem.),  Jacqaem.  (no.  894  in  Herb.  Paris.). 
A.  Boglei,  Benth.  (in  Herb.  Kew.),  et  Qarcke  ex  Klotzsch. 
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114.  A.  MOiTTicoLA,  Edgew.  in  Hook.f.  FU  Brit.  Ind.  i.  p.  238 
(1874) ;  Jacks.  Ind.  Zew.  i.  p.  180. 

Glabra,  dense  csBspitosa  omnino  squarrosa,  basi  ligno^a.  Eami 
dense  foliati.  Folia  basi  scarioso-vaginantia,  rigida  breria 
patenti-recurva  subulata,  apiee  aciculata^  margine  incrassata 
ciliolata,  nitida,  nervo  mediano  yalde  prominente  floralia  majus- 
eula  lanceolato-Bubulata  scariosa.  Flores  solitarii  sessiles.  Cal jx 
basi  truncatus ;  sepala  ovato-lanceolata  acuminata  yalde  trinervia, 
ultra  nervos  late  scariosa.  Fetala  late  ovata,  sepalis  longiora,  basi 
breviter  unguiculata,  apice  rotundata,  alba.     Capsula  globopa. 

Forms  squarrose  green  patches,  on  which  the  large  white 
flowers  are  conspicuous. 

ffah,  Tibetan  region  of  Sikkim  Himalaya,  at  4800  metres ; 
but  does  not  occur  in  British  India. 

115.  A.  SAVBXTENSis,  Maxim,  in  Bull.  Acad.  Petersh.  xxvi. 
p.  428  (1880)  ;  Mel.  Biol  x.  p.  679;  Fl.  Tangutica,  p.  86,  t.  14 
(1889). 

Densissime  pulvinata,  glabra.  Caudex  lignosus,  poljcephalus. 
Cauliculi  24  mm.  simplices.  Folia  subtriquetra  pungentia, 
turionum  basi  latiora  scariosa  scabro^serrulata,  ramulorum  flori- 
feronim  ad  apicem  fere  scariosa,  supremis  bractealibus  decres- 
centibus.  Fedicelli  pilosi.  Calyx  basi  rotundatus,  baud  incras- 
satus;  sepala  lanceolata  obsolete  subtrinervia  late  hyalino- 
marginata,  acuta  yel  siepius  acuminata,  apice  recta.  Petala 
oboyata,  calyce  occultata.     Ovarium  globosum. 

Hinc  A,  monUcola  persimilis,  differt  autem  hsac  foliis  bractea- 
libus  tantum  4  dilatatis,  flore  sessili,  pedicello  glabro,  petalis  ex 
uDgue  distincto  ovatis  sepala  distincte  trineryia  superantibus, 
ovario  oyoideo  neque  globose,  flore  pauUo  minore. 

Hab.  China:  proy.  of  Szetschuan  (Poianin,  1885),  above 
Tachien-lu  on  the  confines  of  Tibet  (A.  E.  Pratt,  1890).  Tibet : 
Amdo  in  proy.  of  Tangut,  and  proy.  of  Eansu  {Przewaltki,  1872). 

Iconogr. — Maxim.  EL  Tangutica^  I.  e. 

Sectio  ii. 
Calyx  basi  induratus.    Flores  cymosi  vel  solitariL 
Subsectio  1. — Caules  floriferi  simplices,  remote  foliati ;  turiones 
foliis  angustis  dense  comati  multum   breviores.       Flor^ 
cymosi.     Fetala  saepius  sepalis  longiora. 

116.  A.  scABiosA,  Boiss.  in  Tchihat.  Asie  Min.  Bot.  i.  p.  234 
(1860) ;  Fl.  Orient,  i.  p.  692. 

Basi  indurata,  yalde  ca>spitosa.      Caudex  crassus  lignosus, 
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turiones  caulesque  floriferoa  edena.  Caules  15  centim.  Folia 
brevia  atricta  aetaceo-aubtriquetra  acabrida,  baai  membranaceo- 
dilatata,  apice  obliquiter  mucronata.  Infloreaceatia  cymoao- 
corymboaa  6-15  florum ;  cymia  atrictia  glanduloaia,  bracteia 
lanceolatia  acarioaia.  Sepala  lanceolata  acuta,  dorao  conyexa, 
prsBter  baain  aubyirentem  omnino  acarioao-alba.  Petala  oblongo- 
linearia  baai  aubattenuata,  calyce  breviora.  G-landuliB  aub- 
apathuIatdB. 

Rah.  Turkiah  Armenia :  between  G-umuchkhane  and  KerekU 
in  prov.  of  Trebizond. 

117.  A.  GEAMiNEA,  G,  A.  Mey.  Verz.  Pfl.  Cam.  p.  220  (1831); 
Boiss.  m.  Orient.  \.  p.  692. 

The  leaTea  of  the  barren  ahoota  are  about  15  centim.  long. 
Geogr.  limits. — N.  Euaaian  Armenia :  Mt.  Kara-bagh  {Szowiti, 
no.  322,  ex.  Herb.  hort.  Petropolit.). 
S.  6f  E.  Tatuni,  in  proT.  of  Talyach,  at  1300  metrea  above 

the  Caapian  Sea  (1836). 
W.  Feraian  Armenia:  Mt.  Kara-dagh,  in  the  diatrict  of 
Khoi. 
Syk.  Eremoffone  grarmnea^  C.  A.  Mey.  ex  Fiach.  et  Mey.  Ind.  Sem. 
hort.  Petropol.  i.  p.  7. 

118.  A.  BLEPHAEOPHTLLA,  BoiiB.  Ft.  Orient,  i.  p.  693  (1867)  ; 
Jacks.  Ind.  Kew.  i.  p.  178. 

Caulea  15  centim.,  denae  folioai,  cum  turionibua  vaginia  cari- 
natia  ciliatia  foliorum  vetuatorum  plua  minua  veatiti.  Folia 
torionum  brevia  aetacea  flexuo8a,  margine  aerrulato-acabra  vel 
ciliata  incraaaata  albo-cartilaginea,  caulina  plana  trinervia  aetaceo- 
acuminata.  Panicula  glanduloaa  breviter  thyraoidea  conferta. 
Sepala  ovato-oblonga  obtusa  glabra  late  viridia.  Petala  oblongo- 
linearia,  aepalia  duplo  longiora.  G-landulse  breyea  linearea,  apice 
aubincraaaatso. 

/3.  breviflora,  mihi. 

Stn.  a,  graminea,  yar.  parviflora^  Fenzl,  in   Ledeb.    Fl.    Roesica, 
i.  p.  362. 
A.  Steveniana,  Boiss.  Fl.  Orient,  i.  p.  692  (yar.  ^). 

Folia  facie  auperiore  yiz  concaya,  margine  baud  ciliata.  Sepala 
oblonga,  minua  obtuaa.     Petala  breyiora. 

Hah.  Armenia,  from  Lake  Gok-tchai  in  Buaaian  Armenia  to 
Mt.  Bingol-dagh  in  Turkiah  Armenia. 

In  Herb.  Kew.  are  apecimena  collected  by  Calyert  and  Zohrab 
in  1867,  labelled  ''  Grypaophila  aucculina.*'    Theae  apecimena  are 

LiEir.  JouBir. — ^BOTAinr,  tol.  xzxui.  2  h 
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referred  by  Dr.  Stapf  to  A,  blepharophylla,  I  know  of  no  species 
of  Oypgophila  published  under  this  name,  and  have  seen  no  other 
specimens  of  the  above  species. 

119.  A.  Geiffithii,  Boiss.  Diagn,  PI,  Or.  nov,  Ser.  11.  i. 
p.  89  (1853)  ;  Fl.  Orient,  i.  p.  697. 

Basi  Bufiruticosa,  glabra  vol  parce  breviterque  puberulo- 
viscidula.  Rami  floriferi  4-5  centim.,  erecti  ssBpius  1-3-flori 
viscidi.  Eolia  brevia  setaceoHsubulata  pungenti-rigida  apieem 
versus  patenti-recurvata  uninervia  ciliolata,  eorum  axillis 
fasciculos  foliorum  edentibus.  Bractese  triangulares  acuminata 
breves  concave  ovato-subulatae.  Calyx  breviter  ovatus^  basi 
rotundatus;  sepala  coriacea  gland ulosa  fere  aeqnalia  carinata 
oblonga  breviter  attenuato-mucronata  intus  concava  basi  obscure 
trinervia  late  hyalino-marginata.  Petala  obovata,  calyce  sesqui- 
longiora.     Capsula  globosa  vel  late  ovoidea,  inclusa. 

Accedit  ad  A.  Lessertianam  var.  minoreni^  a  qu&  differt  foliis 
magis  tenuibus,  ramis  flonferis  nee  omnino  scapiformibus,  etiam 
sepalis  mucronatis. 

Boissier  gives  only  a  single  locality  for  this  species,  Mt. 
Koh-i-Baba  in  Affghanistan,  at  an  elevation  of  4000  metres.  It 
is  now  known  to  be  a  widely  spread  species,  being  found  in 
several  localities  in  West  Central  Asia. 

Qeogr,  limits, — N.  Eussian  Turkestan  :    Lake  of  Kul-i-Kalan 
(Begel,  exs.  It.  Turkestan.,  1882  ;  Komarowy  Mat.  Fl. 
Turkestan  [1896]). 
S.  ^  E.  Kashmir :  Dras  Valley  in  Little  Tibet. 
W.  Affghanistan  :  Kurrum  Valley,  Mt.  Koh-i-Baba. 

120.  A.  ABMKNiACA,  Boiss,  Diagn,  FL  Or,  nov.  Ser.  I.  i.  p.  48 
(1842) ;  Fl.  Orient,  i.  p.  691. 

A  plant  with  the  flowering  stems  rising  about  15  centim. 
above  the  tuft,  with  fasciculate  flowera  not  closely  aggregated. 

Mah,  Turkish  Armenia  :  dry  hills  round  Bai'burt  in  the  prov. 
of  Erzeroum,  and  rocky  slopes  at  Teke  near  Gumuchkhane 
in  the  prov.  of  Trebizond  (Sintensis,  It.  Orientale,  1894,  no. 
6113). 

Suhsectio  2. — Caules  breves,  dense  foliosi,  simplices  vel  ramulosi. 
Plores  solitarii.     Petala  semper  sepalis  longiora. 

121.  A.  poLTTaiCHOiJDBs,  FJdgeto.  in  Hook.f.  Fl.  Brit.  Ind.  i. 
p.  237  (1874). 

Musciformisy  densissime  csspitosa,  casspitibus  hemisphsBricis, 
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glabra.  Hadix  pnelouga  robusta  lignosa  dura.  Caules  teretes, 
2-10  centim.  Folia  subulata  recurvata  rigida  pungentia  basi 
late  BcarioBO-yagiDantia  subsquarrosa,  facie  canaliculata,  dorso 
conyexa,  margine  incrassata  obscure  ciliata,  preecipue  ad  basin 
yersus,  nitida.  Flores  minuti,  breviter  pedicellati,  bracteis  elou- 
*  gatis  cuspidato-OYatis  ad  dimidium  caljcem  attingentibus  iustructi. 
Calyx  basi  rotundatus  ;  sepala  elliptica  obtusa  obsolete  trinervia, 
margine  baud  scarioaa.  Petala  late  obovata,  apice  rotundata. 
Capsula  ovoidea. 

/3.  perleyis,  William*. 

Stx.  a.  rmMciformis  [non  Triana  et  Planch.],  Edgew.  /.  c. 

Sepala  oblongo-lanceolata  fere  acuta  membranaceo-margiuata. 

In  his  'FL  Tangutica,'  Maximowicz  points  out  that  in  the 
specimens  of  A,  musciformis  collected  by  Capt.  Strachey,  which 
he  carefully  examined,  the  flowers  are  white  and  are  not  sessile 
but  shortly  pedicellate,  which  makes  the  plant  agree  still  more 
with  typical  A,  polytrichoides.  He  also  notes  that  the  bracts 
are  elongated,  orate  and  cuspidate,  reaching  to  half  length  of 
the  calyx.  If  A.  musciformis  were  not  reduced  to  this  species,  the 
name  would  have  to  be  changed,  as  there  is  an  earlier  use  of  the 
name  for  a  S.  American  species.  Specimens  have  been  collected 
at  an  altitude  of  5900  metres,  which  is  higher  than  that  of  any 
other  species  of  Arenaria,  It  forms  matted  hard  tufts,  tougher 
than  those  of  A.  pulvinata  ;  and  there  is  a  good  specimen 
mounted  in  a  glass  case  in  the  Kew  Museum. 

Hah,  Tibet :  Balch,  Karakoram  and  the  Parang  Passes,  south 
shore  of  Lake  Mang-isa-Tso  in  N.W.  Tibet  {Capt,  Deasy's 
Exped.  to  Tibet,  1896-97,  no.  813);  alpine  region  of  Sikkim 
Himalaya  on  the  Tibetan  side.  China :  Ba-tang  on  the  river 
Di-chu,  and  at  Ta-chien-lu  on  the  river  Tung,  in  the  prov.  of 
Sze-chuen  (Xanitz,  Bot.  Centr.  Asiat.  Exped.  Szechenyi,  in  Math. 
Naturwissensch.  Ber.  Ung.  iii.  [1886]). 

122.  A.  PULVINATA,  Edgew.  in  Hooh.f.  Fl,  Brit,  Ind.  i.  p.  238 
(1874);  Jacks.  Ind.  Kew,  i.  p.  180. 

Densissime  et  pulvinatim  csBspitosa,  eser^pitibus  subglobosis 
compactis,  pallide  virens,  subsquarrosa.  Folia  plana  brevia  sub- 
ulato-recurvata  mucronata,  basi  semi-tereti  scarioso-vaginante, 
margine  hispido-ciliata.  Elores  sessiles  non  bracteati.  Calyx 
basi  rotundatus ;  sepala  ovato-lanceolata  subacuta,  nervis  3 
approxtmatis,    margine    cartilagineo-scariosa.      Petala    oboYata, 

2h2 
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Bepalia  duplo  longiora.  Capsula  ovoidea  polyeperma.  Semina 
obovato-reniformia  subglabra. 

Hah,  On  the  Tibet  side  of  tbe  Sikkim  Himalaya,  at  4600-5400 
metres. 

Of  the  species  described  in  the  '  Fl.  of  British  India/  21 
are  to  be  referred  to  Arenaria  as  defined  in  this  Revision.  Of 
these  21,  however,  six  do  not  occur  in  India  at  all,  but  in  Tibet, 
viz.,  A.  fflohiflora,  A.  oreophila,  A,  pulvinata^  A.  montieola^  A. 
poUftrtchoides,  and  A,  mtuciformis.  The  last  two  are  here  united 
in  one  species.  To  these  are  now  added  three  new  Indian 
species — A .  ferruginea,  A,  humaonensis,  and  A.  tenella. 

A,  pulvinata  forms  small  subglobose  densely  compacted 
squan*08e  tufts :  the  stems  bearing  flowers  only  6  mm.  in  diameter, 
not  subtended  by  enlarged  upper  leaves  in  the  form  of  bracts  as 
in  A,  monticola.  Of  the  other  species  of  Arenaria  described  in 
the  *  n.  of  British  India,'  the  majority  occur  in  the  native  and 
feudatory  states,  and  cannot  be  rightly  reckoned  among  British 
Indian  species.  These  only  will  include  the  following : — 
A.fegtucoideSjA.  serpyllifolia,  A.  nilgliirenM^  A*  glanduligera^ 
A,  ciliolata,  A,  kolosteoides,  A,  gland ulosa, 

123.  A.  aLOBiFLOBA,  Udgeuf.  in  Sook.  /.  Fl,  Brit.  Ind.  i.  p.  239 
(1874) ;  Fenzl,  in  Ann.  Wien,  Mus.  i.  p.  63,  t.  71  (1836)  (Dolo- 
phragma  globiflorum). 

Don  describes  the  (lowers  as  rose-coloured,  which  the  specimens 
do  not  bear  out,  and  the  stigmas  as  capitate,  which  is  not  the 
case,  neither  are  remains  of  septa  to  be  found  in  the  capsules. 

Jffab.  G-osai-Than  in  Tibet,  in  the  alpine  region  of  the  Nepal 
Himalaya. 

Iconogr. — Fenzl,  I.  c. 

Syn.  Cherleria  grandiflora^  D.  Don,  Prodr.  Fl.  Nepal,  p.  214. 

DoJophragma gkUJlorum y¥%m\.j  m  Ami.  Wien.  Mus.  i.  p.  63,  t.  71 
(1836). 

124.  A.  DENSissiMA,  Edgew.  in  Hook.  f.  Fl.  Brit.  Ind.  i.  p.  289 
(1874)  ;  Fenzl,  in  Ann.  Wien.  Mus.  i.  p.  63,  t.  71  (1836)  (Dolo- 
phragma  juniperinum). 

The  locality  given  in  the  Flora  mentioned  above  is  O^osai- 
Than,  in  the  Nepal  Himalaya;  but  this  locality  is  neither  in 
British  India,  nor  in  Nepal,  but  in  Tibet.  It  was  first  recorded 
for  India  by  Dr.  George  Watt  in  1881  (exs.  no.  5426) ;  and  was 
collected  at  the  summit  of  Mt.  Surkia-La  in  the  Sikkim  Hima- 
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laya,  at  4150  metres  {Herb,  Kew.) ;  also  by  Mr.  C.  B.  Clarke 
above  the  Yak  Pass  at  6100  metres. 

Iconogr.— ^^».  Wten,  Mus.  i.  p.  63,  t.  71  (1836). 

125.  A.  KUMA.0NENBIS,  Moxim,  Fl.  Tangutica^  i.  p.  86  (1889). 
Dense  pulvinata.      Folia  e    latiore    8carios&   basi    subulata 

triquetra  pangentia  glabra;  ramulorum  floriferorum  latiora 
breviora  fere  tota  scariosa,  suprema  bracteiformia  decrescentia, 
omnia  ciliata.  Fedicelli  viscido-yillosi.  Sepala  uninervia  hya- 
liao-marginata.  Fetala  alba  elliptlca  obtusa,  petalia  parum 
loDgiora.  AnthersB  atrsB.  Ovarium  globosam.  Gapsula  inclusa, 
oblongo-ovata.  Semina  margine  dense  cristato-tuberculata,  disco 
l»via. 

A  prsBcedenti  longe  distat  aspectu,  characteribus  autem  ad 
dignoscendum  liquida :  in  prov.  Tibetica  baud  occurrens. 

Hah,  Himalayas:  District  of  Kumaon,  in  the  ^'orth-West 
Provinces  (1884). 

126.  A.  TBTEAQTNiL,  WUld,  herb.  no.  8748,  et  ex  Schlecht 
Gesellsch,  naturf.  Fr.  BerL  Magaz.  vii.  p.  201  (1813)  ;  FUihrh.  in 

'  LinntBa,  xxxvii.  p.  256  (1871-72). 

a.  imbricata,  Fenzl^  ex  Bohrh.  in  Linnaa^  xxxvii.  p.  256 
(1871-72). 

Caulis  ramuli  breves  conferti,  internodiis  abbreviatis,  glaber- 
rimi.  Polia  valde  approximata,  subacuta,  6-8  mm.  Elores 
breviter  pedicellati,  pedicellis  glabris  calyce  sesquilongioribus. 

Hab.  The  Andes  of  Ecuador :  Mt.  Antisana,  at  4200-4500 
metres. 

/3.  laxa,  Fenzl,  1.  c.  p.  257. 

Caules  plus  minus  laxi  diffusi,  internodiis  elongatis.  Folia 
remota,  nunc  acutiuscula  nunc  obtusiuscula,  longiora,  usque 
ad  10  mm.     Flores  sepalis  paullum  longius  pedicellati. 

Lu8U8  1 : — Caules  et  pedicelli  glaberrimi. 

H(U>,  Mexico,  Peru,  and  Chile. 

Lusus  2 : — Caules  unifariam  pilis  brevibus  vestiti,  pedicelli 
florum  dense  pilosi,  rarius  in  eodem  specimine  glabrescentes. 

Syn.  a,  inconapicua,  Poepp.  Coll.  PI.  Chil.  iii.  p.  127,  Diar.  p.  746. 
A.  cryptopetakif  Kunze,  Syn.  PL  Amer.  Auatr.  MSS. 

Hah.  ChUe. 

Herba  polymorpha  est,  et  var,  /3  lusu  altero  ad  A.palustrem 
accedit,  a  quft  tamen  habitu  multo  laxiore,  glandulis  conspicuis, 
capsulsB  foroi&  seminibusque  satis  diti'ert. 
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Oeogr,  range. — N.  Sf  W,  Mexico. 

8,  Sf  E.    Chile :   Volcano  of  Antuco,  in  the  Andes  of 
Biobio. 
Iconogr. — JBT.  B.  et  K.  Nov,  Oen,  et  Spec.  vi.  p.  25,  t.  517. 

Subgenus  III.  PENTADENARIA. 

Sectio  i.    GLOMEBIFLOSiB. 

Flores  subsesailes,  in  cymis  capitato-aggregatis  vel  glomerato- 
fasciculatis ;  flore  centrali  ssepius  ebracteato.  G-landulfe 
emarginatsB. 

127.  A.  Przewalsktt,  Maxim,  in  Bull,  Acad,  Pefersh.  xxvi. 
p.  428  (1880) :  Mil.  Biol,  x.  p.  578;  Hemsl,  Ind,  Fl.  Sinens.,  in 
Journ.  Linn,  Soc,  xxiii.  p.  70. 

CfiBspitosa,  polycephala.  Caudices  adscendentes,  foliis  emop- 
tuis  tortis  mollibus  tecti  poljphylli.  Folia  margine  scabra, 
plana,  crasse  cartilagineo-marginata,  uninervia ;  turionum  folia 
elongata  linearia  obtusa,  caulina  lanceolato-linearia  magis  obtusa. , 
Cauliculi  glanduloso-pilosi.  Cyma  contracta  tri flora ;  flores  aJares 
infra  basin  bibracteolati.  Calyx  glanduloso-pilosus  canipanu- 
latus ;  sepala  emarginato-biloba.  Petala  unguiculata  obovata, 
apiee  truncata,  sepalis  parum-  vel  sesquilongiora. 

A,  capillaris  var.  /ormosa,  Fisch.,  huic  persimilis,  pluribus 
notis  diflVrt :  folia  omnia  triquetra  subulato-filiformia  pungentia, 
pedicelli  infra  medium  (nee  ad  apieem)  bracteati  et  plures  flores 
ibi  ferentes,  sepala  hand  emarginata,  petala  exunguiculata  ovali- 
oblonea,  postremum  filamenta  subulata. 

Kab,  China:  prov.  of  Kansu  (PrzewaUhi,  1872). 

Iconogr. — Maa;im.  Fl,  Tangutica,  t.  15  (1889). 

128.  A.  DiANTHorDEs,  Smith,  Ic.  PI.  ined.  p.  16,  t.  16  (1789) ; 
Boias.  Fl.  Orient,  i.  p.  691. 

Distinguished  from  other  species  by  its  very  long  basal  leaves, 
and  by  its  petals  like  those  of  a  species  of  Bianfhtis. 
Oeogr.  limits. — N.  Eussian  Armenia :  near  Ervain. 

S,  Persian  Armenia  :  mountains  of  prov.  of  Aderbidjan. 
F.  Prov.  of  Talyscb,  in  Trans -Caucasia,  at  2150  metres. 
W.  Turkish   Armenia:  Mt.  Tech-dagh  and  Mt.  Bingol- 
dagh,  in  prov.  of  Erzeroum  (Tournefort's  specimens). 
Iconogr. — Smithy  I.  e. 
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Sectio  ii.  EASiTLOBii. 

Flores  pedicellati,  in  cjmas  simplices  aut  compositas  interdum 
depauperatas,  vel  per  thjrsum  brachiatum  paniculse-  vel 
coiymbiformem,  dispositi,  pedicel  lis  calyci  aequilongis  vel 
loDgioribus  suffulti  ;  bractesB  ochreaces  subvaglQantes 
scarios®.     G-laodul®  iategerrimsB. 

Suhsectio  1. — Folia  lineari-setacea  vel  graminea,  imprimis  turionum. 

Semina  IsBvia. 

a.  Sepala,  pr»ter  nervum  dorsalem  viridem  in  mucronem 

baud  excurrentem,  flava  vel  albida. 

129.  A,  BiaTDA,  Bieh.  Fl.  Taur.  Cauc.  I  p.  346  (1808),  iii. 
p.  309 ;  Ledeb.  FL  Eosgiea,  i.  p.  361. 

Geogr,  limits. — N.  S.  Eussia :  gov.  of  Podolia,  between  Kosy 
and  Jaorlik. 

A.  Eoumania:    prov.   of    Dobrudscba   (ex  Kanitz,  PI. 

Eoman.  suppl.  p.  185). 
F.  S.  Eussia:    gov.  of  Ekaterinoslav,    near  Paulovgrad 

(tbe  original  specimens). 
W.  Eoumania :  prov.  of  Moldavia  (ex  N^m.  Consp.  Fl. 

Eur.  p.  113). 
Syn.  a,  androsacea,  Fisch.  ex  Cand.  Prodr.  i.  p.  402. 

A.  Hdogtea  {nan  Bieb.),  Beaupr.  ex  Oand.  Prodr.  i.  p.  402. 
Eremogone  rigida,  Fenzl,  Verbreit.  Alain,  t.  ad  p.  40. 

130.  A.  OBAMTNIFOLIA,  Schrad.  Sort,  Ootting,  i.  p.  6,  t.  6 
(1809) ;  Ledel.  FL  Eossiea,  i.  p.  363  (excl.  var.  a). 

a.  glabra,  mihi, 

(=/3.  grandiflora,  Ledeb.  FL  Bossica,  i.  p.  364.) 

Cym»  glaberrimsB,  f  requentius  tema  corymbos»,  quam  plures 
thyrsoideo-dispositae,  pedicellis  alaribus  inferioribus  plus  12  mm. 
usque  48  mm.  (inde  patentioribus  magisque  sparsifloris).  Calyx 
post  anthesin  4-6  mm.  longus. 

0.  pubescens,  Ledeb.  FL  Bossica,  i.  p.  364. 

CymsB  glanduloso-puberulae  ternae,  rarius  plures  vel  solitari©, 
plerumque  scaberrimaa. 

Oeogr.  limits.— N.  E.  Siberia :  riv.  Vilini  at  Vilinisk  {Rru%se). 
E.  Kamtscbatka  (Esehscholtz). 
W.  Lyck  in  Prussia. 

B.  S.  Hungary :  tbe  Banat. 
Iconogr. — Sekrad.  L  e. 
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Syn.  a.  Bidfersteimi,  Schlecht.  in  Qesellficli.  Naturf.  Fr.  Berl.  Mag.  viL 

p.  202  (1813)  (var.  jS). 
A.JUifolia,  Bieb.  Fl.  Taup.  Cauc.  i.  p.  S44  (var.  jS). 
Eremogone  graminifolia,  Fenzl,  Verbreit.  Alsin.  p.  37. 
jP.  micrantha,  Schur,  Enum.  PI.  Transailv.  p.  912. 
A.  ucranica,  Spreng  in  Ersch.  sec.  Stead.  Nomencl.  ed.  2,  i. 

pp.  124, 127. 

131.  A.  KoBiwiANA,  Fisch.  ex  Ledeh.  Fl.  EossicOf  i.  p.  363 
(1842) ;  Jacks.  Ind.  Kew,  i.  p.  179. 

Hah.  East  Eussia,  desert  of  Orenburg ;  S.  Siberia,  Mt-  Ala- 
tau  in  Soungaria. 

132.  A.  OREOPHiLA,  Hoolc.f.  Fl.  Brit.  Ind.  i.  p.  238  (1874)  ; 
Jacks.  Ind.  Kew.  i.  p.  180. 

Dense  csBspitoea,  csespitibus  pairis  subglobosis  valde  compactis, 
fere  glabra.  Caules  simplices.  Folia  lineari-subulata  recurvata 
e  basi  ]at&  vaginante  semi-teretia  acuta  glabra,  non  carinata. 
Flores  solitarii  breviter  pedicellati,  pedicellis  puberulis  calyci 
SBquiiongis.  Calyx  basi  rotundatus  incrassato-induratus,  sepala 
orbicularia  concaya  subenervia  coriacea  ciliolata.  Petala  angusta, 
sepala  duplo  excedeutia,  obovato-spatbulata  apice  rotundata. 
Capsula  late  ovoidea,  coriacea.     Semina  pallida  subauriformia. 

The  specimens  collected  by  Sir  J.  D.  Hooker  have  been  so 
well  examined  that  little  more  can  be  made  out  of  them,  nor  can 
all  the  characters  given  be  satisfactorily  verified.  Thougli 
included  in  the  flora,  the  plant  does  not  occur  in  British  India> 
but  was  collected  on  the  Tibetan  side  of  the  Himalayas  at  an 
elevation  of  5350  metres.  This  is  interesting  as  being  the 
highest  altitude  at  which  a  species  of  Arenaria  had  been  found 
until  last  year,  though  Mr.  C.  B.  Clarke  had  collected  specimens 
of  A.  densissima  at  5100  metres. 

Hob.  Tibetan  Himalayas,  in  the  Sikkim  region. 

133.  A.  FEBBUOINEA,  Duthic,  ined.  in  PI.  Xumaon,  no.  2762 
(1884) ;  in  Herb.  Mus.  Brit. 

Laxe  csBspitosa.  Caules  multum  ramosi  retrorsum  pube- 
scentes,  inferne  angulati,  ramis  teretibus.  Folia  lineari-subulata 
rigida  patenti-recurva  canaliculata  acuminata,  uninervia  vel 
obsolete  3-nervia.  Flores  in  cymas  compositas  trichotomas 
latas  plus  minus  diffusas  dispositi;  pedicellis  alaribos  ad 
medium  bracteatis.     Bractes  foliis  similes  sed  minores.     Calyx 
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incrasBato-induratuB ;  sepala  lanceolata  acuminata  uninervia,  late 
scarioBO-marginata,  apice  recurva.  Petala  ovalia  acuta  ungui- 
eulata,  Bepalis  breviora.  Glandul®  quadrat®.  Capsula  ovoideo- 
globoBa  coriacea,  yalyis  3  bidentatis  dehiBcens,  apice  attenuata 
obtuBa.     Semina  pauca  compressa  pallida  subauriformia. 

The  quadrate  glands  at  the  base  of  5  Btamens  determine  the 
BjBtematic  poBition  of  the  plant  in  the  genus.  Among  Hima- 
layan species,  it  is  nearest  to  A.  oreophila,  but  it  is  readily 
distinguished  from  this,  as  from  the  other  four  species  in  this 
small  group,  by  the  petals  being  shorter  than  the  sepals  and  by 
its  habit. 

ffah.  Kumaon :  Kali  Valley,  on  rocks  near  Byans,  at  280O- 
3000  metres. 

134.  A.  TscHUKTBCHOBUM,  Ee^el,  in  Bull.  Soc.  Nat,  Mobc. 
MX7.  i.  p.  254  (1862),  t.  9.  f.  1. 

Omnino  glabra,  glaucescens.  Caudex  crassus  lignosus. 
Caules  floriferi  10-20  centim.,  foliorum  fere  denudati,  stricti 
vel  flexuoBO-  vel  Bubgeniculato-adscendentes,  saepe  superne 
purpurascentes,  apice  corymbum  3-pluriflorum  umbelliformem 
simplicem  vel  ramoBum  gerentes.  Folia  subulata  canaliculata 
rigida,  nervo  crasBo  percursa,  in  mucronem  puDgentem  attenuata, 
prsBcipue  basin  versus  margine  minute  denticulata,  basi  ip8& 
brevissime  connata,  caulina  remota.  Corjmbus  S-pluriflorus ; 
pedicellis  primariis  supra  medium  vel  basin  versus  bibracteatis ; 
bracte®  lanceolato-lineares  acuminatse.  Calyx  basi  rotundatus  ; 
sepala  elliptica  vel  elliptico-oblonga  obtusa,  margine  late  hyalina. 
Petala  obovata,  calycem  plus  duplo  superantia.  GlaudulaB 
quadratsB  aurantiacae.     Capsula  subinclusa.     Semina  compresi^a. 

Hab,  Land  of  the  Tschuktschees :  along  the  river  Phillipow, 
and  near  the  town  of  Nischni-KaliD.sk. 

Described  from  authentic  specimens  in  Herb.  Kew.  ex  Herb. 
Hort.  Petropolit.  The  character  of  the  glands  and  of  the 
seeds,  which  determines  its  position  in  the  gcDUs,  is  not  men- 
tioned by  Eegel  in  his  description,  nor  indicated  in  the  figure  of 
the  plant  cited  below. 

Iconogr. — Begel,  PL  Raddeana^  L  e, 

/).  Sepala,  nervo  dorsali  lato  in  mucronem  herbaceum  recurvo- 
patulum  excurrente,  picta  vel  subherbacea. 

135.  A.  OTPsoFHiLOinES,  Linn.  Mant.  FlanU  i.  p.  71  (1767) ; 
Ledeh.  FU  Bossica^  i.  p.  365. 
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a.  glabra,  Ledeh.  FL  Bostiea^  i.  p.  365. 

Lu9UM  2 : — Calyx  2^-3  mm. ;  sepala  sspe  loncfe  acumiaata. 

Syn.  a.  gypscphiloides  var.  parviflara,  Boias.  Fl.  Orient,  i.  p.  694. 

fi.  viscosa,  Ledeb,  FL  Rognca,  i.  p.  365. 

This  species  is  the  plant  described  by  Toumefort  as  "  Alsine 
orientaliH  Caryophjlli  folio,  flore  parvo  albo."  It  is  of  the  habit 
of  a  Gypsophila. 

Oeogr.  limits. — N.  Russian  Armenia  :  Lake  Grok-tchai. 

8.  &  E.  N.  Persia  ;  at  the  base  of  Mt.  Demavend,  in  the 

Elburz  range. 
W.  Turkisih    Kurdistan:    prov.    of    Diarbekir,  between 
Diarbekir  and  Suwerek.    (It  was  in  this  neighbourhood 
that  Tournefort  collected  his  specimens.) 
Syn.  a  .  cucuhaloidf8  {non  Smith),  C.  A.  Mey.  Verz.  Pfl.  Cauc.  p.  220. 
A .  dianihoideSf  Hort.  ex  Ledeb.  Fl.  Ross.  i.  p.  365. 
Eremogone  ffj/psophiloides,  Fenzl,  Verbreit.  Alsin.  t.  ad  p.  57. 

136.  A.  UKBiNA,  Bobinson,  in  Froe.  Amer,  Acad.  ixii.  p.  294 
(1894) ;   Oray  6f  Robinson,  Syn.  Fl  N.  Amer.  i.  p.  240  (1897). 

Radix  crasi^a  lignosa.  Tota  glauca.  Caudex  dense  multiceps. 
Turiones  compacte  fasciculati  vel  rosulati.  Caules  florigeri 
pauci  erecti  ramosi  teneri  tenuiter  glanduloso-pubescentes  4-7 
centim.  Folia  turionum  linean-filiformia  albo-punctulata  apicu- 
lata  glanduloso-ciliolata  perbrevia,  caulioa  pauca  remota  rigidiora. 
Sepala  enervia  late  ovata  nee  acuta.  Petala  alba  oblonga  vix 
emarginata.    Capsula  calyce  niultum  longior.    Semina  circiter  6. 

This  species  has  much  the  habit  of  A.  compacta,  but  much 
more  obtuse  sepals  ;  it  is  very  nearly  related  to  A.  capillaris^ 
but  differs  in  its  condensed  habit  and  in  a  waxy  punctuation 
of  the  leaves.  Mr.  Robinson  subsequently  reduces  his  plant 
to  a  variety  of  A.  capillaris,  but  none  of  the  many  forms  of 
A,  capillaris  have  glaucous  leaves  and  emarginate  petals. 

Hah.  California:  dry  hills  in  Bear  Valley,  San  Bernardino 
Mtns. 

137.  A.  CAEiciFOLiA,  Boiss,  in  Tchihat.  Fl.  exsiec.  1858, 
no.  943,  et  Asie  Min.  Bot.  i.  p.  235  (1860)  ;  FU  Orient,  i. 
p.  694. 

Glabra.  Caudex  lignosus.  Caules  45  centim.,  robusti  ad- 
Bcendentes  cum  turiouibus  basi  vaginato-squamati,  crassi  teretes 
ad  nodes  conspicue  incrassati,  superne    paniculati    multiflori. 
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Folia  prflDlonga  linearia  subcanaliculata  setaceo-acuminata  pluri- 
nervia,  margine  cartilagineo-incrassata  ciliolata-ecabra ;  bractes 
lanceolatae.  Fanicula  thjrsoidea  brevis  lata  multiflora.  Sepala 
coriacea  oblongo-lanceolata  obtusa  carinata  viridia  euperne 
anguete  rubello-membranacea.  Petala  oblongo-linearia  longe 
attenuata  in  unguem,  sepala  3-plo  ezcedentia.  Gland ul» 
quadrats.     Capsula  ovata. 

A  species  very  distinct  in  the  very  long  basal  leaves  like  those 
of  a  species  of  Carex :  ia  the  specimens  I  have  found  them  as 
much  as  32  centim.  long.  It  further  difEers  from  A.  gypso- 
philaides  in  the  flower  being  twice  as  large  with  more  obtuse 
sepals. 

Sab.  South  Armenia,  between  the  villages  of  Avzapert  and 
Uzunbazar  (not  marked  in  maps). 

138.  A.  EoBOBOwsKii,  Maxim.  Fl.  Tangutica,  p.  87,  t.  29 
(1889). 

Densissime  pulvinata.  Csspites  orbiculares  12  centim.  lati, 
radici  fusiformi  longissimsd  insidentes.  Cauliculi  densissime 
conferti  teretes  supra  basin  aggregato-ramosi,  basi  foliis  emar- 
cidis  dense  obvallati,  apice  virides  polyphylli.  Polia  cauliculi 
infima  sub  anthesi  emarcida,  in  cauliculo  sterili  tamen  virentia 
breviter  in  vaginam  connata,  sequentia  sensim  breviora  et  in 
vaginam  altius  connata,  trinervia  incrassato-marginata,  omnia 
mucrone  pungente  distincto  terminata,  dorso  carinata,  margine 
crebre  ciliata ;  folia  ramulorum  florigerorum  breviora,  suprema 
bractealia  lanceolato-linearia.  Calyx  basi  incrassatus  quasi 
gibbosus;  sepala  lanceolata  uni-subtrinervia.  Petala  elliptica 
acuta,  calyce  breviora.  Stamina  corolla  breviora ;  antherss 
ochroleucsB.  QlandulsB  ovoideaB  turgid®.  Ovarium  globosum ; 
styli  recurvo-adpressi.     Ovula  numerosa. 

Affinis  A.  densUsimcB,  qusB  tamen  difFert  foliis  recurvatis 
omnino  glabris,  fiore  terminali  et  axillari  breviter  pedicel  I  at  o, 
sepalis  ovatis  quam  petala  spathulato-linearia  duplo  brevioribus, 
staminibus  corollam  superantibus,  stjlis  erectis. 

Description  verified  from  authentic  specimens  in  Herb.  Kew. 

Hah.  W.  Tibet:  E.  Yang-tze  (1884). 

Iconogr. — Maxim.  L  c. 
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139.  A.  CAPILLAB18,  Pair,  Encycl.  MSth.  vi.  p.  380  (1804); 
Lfideb,  Fl.  Eomcay  i.  p.  367  {cum  A.  formoea  et  A.  Mejeri). 
Orex  a.  Folia  subulato-setacea  vel  eubcapillaria,  rigida,  etiam 

in  statu  sicco  stricta. 
a.  typica  (=  A.  capillaria  Foir.  a,  Regel  et  Tiling,  JF7.  Ajan. 
p.  4,  n.  63). 

Glabra,  glauca.    Folia  25-50  mm.  yel  rarius  longiora,  margioe 
glabra  vel  ciliolata.    Caules  7-15  centim.,  uniflori  vel  plerumque 
cym&  triflorft  rarius  5-flora  terminati.     Pedicelli  graciles,  deinde 
12-35  mm.  longi,  medio  bracteis  2  membranaceis  parvis  yestiti. 
Fetala  alba. 
/3.  airffifolia,  Fitch,  (sp.)  ex  DG»  Frodr.  i.  p.  402. 
Cyma  sepalaque  glanduloso-pubescentia. 
Lusus  1,  pygmsBa,  Fegel,  FL  Badd.  p.  368  (1862).— Caules 
4-10  centim.,  1-3-flori  interdum  5-flori,  erecti  vel  adscen- 
deDtes,  basi  glabri.     Folia  12  mm.,  glaucesceotia,  margiae 
plerumque  ciliolata.      Flores   minores,   pedicellis   calycem 
paullo-pluries  superantibus.     Sepala  oyato-lanceolata. 
Lusus  2,  gland ulosa,  Fegel,   L  c. — Caules  5-8  centim.,  ad 
basin  glanduloso-pubescentes.    Folia  23  mm.,  glaucescentia, 
mucronulo  recto  terminata.     Cyma  1-3-flora,  dense  yiscoso- 
pubescens,     pedicellis     calycem     Bubeequantibus     yel     vix 
eodem  duplo  longioribus.       Petala  calyce   duplo  circiter 
loDgiora. 
Syn.  a,  viscosaf  Fisch.  ex  Cand.  Prodr.  i.  p.  403. 
Lusus  3,  communis,  Begel^  I,  c. — Caules  7-18  centim.,  basi 
glabri.       Folia   25-40   mm.      Cyma  1-7-flora ;    pedicellis 
deinde  gracilibus,  calycem   pluries  superantibus.      Yariat 
floribus    majoribus   et   minoribus:    similis  form®  typics, 
indumento  tamen  diyersa. 
Lusus  4,  longifolia,  Fegel,  I.  c, — Caules  17-20  centim.,  basi 
glabri.      Folia  70-95  mm.,  virescentia.     Cyma  eyidentius 
laxa  5-pluriflora;  pedicellis  gracilibus,  calyce  demum  pluries 
longioribus.     Petala  ovato-oblonga,  culyce  duplo  longiora. 
y.  obtusifolia,  Trautv.  Fl  Sibir.  bor.  p.  34  (1877). 
Glabra,   glauca.      Folia  obtusa,  apice  subtruncata.     Petala 
alba. 

Hab,  Between  the  river  Olenek  and  the  river  Lena  (August, 
1875). 

Orex  b.  Folia  subulato-capillaria,  viva  plus  minus  curvata, 

emortua  omnino  persistentia  stricta. 
L  kamtschatica,  Fegel,  FL  Badd,  p.  372. 
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Cauliculi  7-20  centim.,  1-8-flori.     Folia  40-65  mm.     Cyma  et 
sepala  glanduloso-pubescentia. 

Gh'ex  c.  Folia  subulato-capillaria  persistentia,  viva  plus  minus 
curvata  vel  falcata,  emortua  flaccida  varie  contorta  et 
deinde  nervo  filamentoso  terminata. 

e.  formosa,  Fisch.  (sp.)  in  DC.  Prodr,  i.  p.  402 ;  Ledeh,  Fl. 
Bossica,  i.  p.  366. 

Cyma  1-8-flora,  cum  sepalis,  glanduloao-pubesceus. 
Syn.  a,  nardifolia  var.  gkmduiogay  Ledeb.  Fl.  Altaic,  ii.  p.  166. 
A,  formosa  var.  t/landuloaoy  ex  Ledeb.  Fl.  Rossica,  i.  p.  366. 
A.  lycknidea  (non  Bieb.),  Turcz.  Cat.  Baikal,  no.  253. 
A,  cohratOy  Turcz.  in  Herb.  Ledeb. 
Eremogone  formosa,  Fenzl,  Verbreit  Alsin.  p.  37. 
E,  airafoUoy  Fenzl,  ex  Stead.  Nomencl.  ed.  2,  i.  p.  666. 
Cauliculi  5-15  centim.      Folia    25-70   mm.,  basi  dilatata. 
Fedicelli    caljcem    sequantes  vel    deinde    pluries    superantes. 
Sepala  ovata.     Fetala  plerumque  late  obovata,  caljcem  duplo 
Buperantia. 

Lusu9  1,  alpina,  Begely  L  e. — Caules  60  mm.,  1-3-flori.     Folia 

24  mm.     Sepala  purpurascentia. 
Lu8U8  2,  vulgaris,  BegeU  l-  c. — Caules  7-20  centim.,  1-8-flori. 
Folia  45-70  mm.     Flores  B»pe  maximi,  speciosi;  sepalis 
plus  minus  purpurascentibus. 

(.  nardifolia,  Ledeb,  (sp.)  Fl.  Altaic,  ii.  p.  166. 

SvK.  A.  formosa  var.  ».  glabra,  Ledeb.  Fl.  Rossica,  i.  p.  366. 

Yarietas  glabra.  Folia  45-90  mm.,  margine  ciliolata,  ceterum 
glaberrima.  Cyma  1-8-flora  ;  flores  sepius  trichotomo-cjmosi ; 
bractesD  cucullatao  ovato-lanceolatse,  basi  ptirpureffi.  Fetala 
plerumque  lata  obovata,  caljcem  duplo  superantia. 

Syn.  Eremogone  nardifolia,  Fenzl,  Verbreit.  Alain,  p.  37. 

fl.  Mejeri,  Fenzl  (sp.)  in  Ledeb.  Fl.  Bossicay  i.  p.  368  ;  Maxim. 
PI.  Mongol,  p.  98  (1889). 

Yarietas  nana  glanduloso-puberula,  pulvinato-ciespitans. 
Turiones  elongati  (nee  ut  in  tjpe  abbreviate),  tot&  longitudine 
foliis  emortuis  imbricato-vaginati.  Folia  plerumque  stellatim 
patentia.  Cjma  B-10-flora  corymbiformis.  Sepala  longe  vel 
breviter  mucronata.  Fetala  cuneato-oblonga.  Sec.  Ledebour, 
b»c  planta  transitum  ad  sectionis  Futhalia  species  foliis  acerosis 
molitur,  turionum  autem  foliis  vegetis,  minora  azillaria  fascicu- 
lata  nunquam  alentibus  recedens. 

Hab.  Soungaria,  N.  Mongolia,  and  E.  Siberia. 
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The  grouping  of  the  yarious  forms  of  this  polymorphous  and 
yery  yariable  species  is  based  upon  E.  yon  Kegel's  detailed 
eiamination  of  many  specimens.  This  botanist,  howeyer, 
includes  A*  lychnidea^  Bieb.,  in  the  species,  which  certainly  does 
not  belong  to  this  subgenus,  as  the  disk  is  not  broken  up  into 
distinct  glands :  whereas,  in  A,  capillarit,  fiye  short  truncate 
glands  are  readily  distinguishable  at  the  base  of  the  stamens. 
In  the  subdivision  of  the  species  as  followed  out  here  there  are 
seyen  yarieties  which  are  associated  into  three  '  greges  '  (or  sub- 
species, as  some  would  prefer  perhaps  to  call  them).  Forms  of 
lower  grade  in  the  discrimination  of  minor  characters  are 
united  under  some  of  the  varieties.  It  is  extremely  difficult  in 
a  widely  distributed  and  remarkably  yariable  species  such  as 
this  is  to  assess  at  their  right  yalue  the  grades  of  deviation  from 
the  type,  even  in  a  series  of  specimens  from  a  limited  area. 
Everyone  who  examines  a  series  of  such  specimens  is  likely  to 
form  diverse  views  as  to  the  value  and  importance  of  these 
deviations  from  the  type,  and  would  group  these  puzzling  and 
inconstant  forms  differently,  and  probably  as  unsatisfactorily. 
As  Ledebour  points  out,  typical  A,  capillarity  which  is  widely 
distributed  in  Siberia,  is  a  glabrous  plant  with  short  barren 
shoots  and  rigid  glaucous  leaves,  with  the  flowers  usually  in 
trifloral  cymes.  This  form  is  comparatively  rare  in  N.  America, 
where  var.  e.formosa,  Pisch.,  is  the  more  common  form,  in  which 
the  leaves  are  curved  or  falcate,  and  the  stem  and  inflorescence 
invested  with  a  glandular  pubescence ;  though  var.  (,  nardifolia^ 
Ledeb.,  is  occasionally  met  with.  The  original  specimens 
described  by  Poiret  in  Jussieu's  herbarium  were  gathered  by 
Patrin  in  Siberia.  Poiret,  after  comparing  the  leaves  with 
those  of  Festuca  ovina,  says  of  the  flowers :  ''  les  fleurs  ferment 
presqu'une  ombelle  k  Textremite  des  tiges,  au  nombre  de  deux, 
plus  souvent  trois,  support^es  par  de  longs  pMoncules  simples, 
presqu'  6gaux,  uniflores,  quelquefois  dichotomes."  Trautvetter 
describes  a  form  with  *'  foliis  obtusis,  apice  subtruncatis  "  (FL 
Sibir.  bor.  p.  34  [1877]),  which  I  scarcely  know  how  to  place 
amon<r  the  others.  It  is,  however,  based  on  one  small  specimen, 
with  leaves  similar  to  those  of  AUine  arctica,  found  iu  August 
1875  between  the  rivers  Olenek  and  Lena  in  Siberia.  Pro- 
visionally it  is  placed  in  yrex  a. 

Qeogr,  range.  From  the  Ural  Mountains  eastward  to  British 
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Columbia  and  the  Western  TTnited  States,  and  reaching  as  j&r 
north  as  the  Arctic  Circle. 

Iconogr. — Begely  FL  Baddeana^  in  Bull.  Soc.  JVat.  Mosc.  1862, 
pt.  i.  t.  8 ;  (var.  {)  Ledeb.  Ic.  PL  Fl.  Boss.  6 ;  Hook.  Fl.  Bor.- 
Amer.  t.  32 ;  Beichb,  Ic.  PL  GriL  iv.  t.  377 ;  (var.  ri)  Ledeh.  le. 
PL  FL  Boss.  400. 
Syn.  (forma  typica)  A,  Laxmanm,  Fiech.  ex  DC.  Prodr.  i.  p.  404. 

A.  sibirica,  Pera.  Svn.  Plant,  i.  p.  604. 

Eremog<me  capiUans,  Fenzl,  Verbreit.  Alain,  p.  37. 

K  subulata,  Fenzl,  Verbreit.  Alsin.  p.  37. 

Subseciio  2. — Folia  imprimis  caulina,  lineari-setacea.     Semiua 
gran  ulato-tuberculata. 

140.  A.  MACBADENiA,  S.  Wats.  in  Proe.  Amer.  Acad.  xvii. 
p.  367  (1881-82) ;  Robinson,  in  Proe.  Amer.  Aead.  ixii.  p.  296 
(1894). 

Qlabrescens,  glaucescens.  Caudez  plus  minus  lignosus  irre- 
galariter  tortuoso-multiceps.  Caules  15-40  centim.,  valde  nodosi. 
Folia  rigida  pungentia.  Flores  in  cymam  apertam  dispositi. 
Sepala  indurata  late  oyata  subcarinata  marginato-membranacea 
nee  acuta.  Petala  obovato-oblonga,  calyce  multum  longiora,  basi 
Bubauriculata.     Semina  compi^essa  oblongo-pjriformia. 

So  named  from  the  well-deyeloped  staminal  glands.  In  Oraj 
and  Bobinson's  •  Synopt.  Fl.  N.  Amer.'  reduced  to  a  var.  of 
A.  eongesta^  but  distinct  in  the  large  glands. 

Oeogr.  range.  W.  United  States  :  Utah,  Arizona,  California. 

141.  A.  Fewdleei,  a.  Gray,  PL  FendL  p.  13  (1849);  B.  L. 
Bobinson,  in  Proe.  Amer.  Aead.  xiix.  p.  296  (1894). 

Qlauca,  superne  glanduloso-puberula.  Caules  multi  erecti, 
10-40  centim.  Folia  basilaria  setacea  graminea,  margine  ciliolata 
vel  glabra  plus  minus  pungentia,  50-95  mm. ;  caulina  connata 
subvaginantia.  Inflorescentia  dichotoma;  cym»  pauci-multi- 
florsD.  Sepala  lanceolata  vel  lineari-lanceolata  acuminata  glan- 
dulosa  late  scariosa,  petala  SBquantia  5-nervia,  apice  recurva. 
Petala  obovata.     Capsula  inclusa.     Semina  pyriforma. 

j3.  diffusa.  Port.  Sf  Goult.  Fl.  Color,  p.  13  (1873). 

Yiridescens.  Inflorescentia  magis  diffusa;  floribus  8»piu8 
majoribus. 

Hob.  Eocky  Mountains  of  Colorado  and  Wyoming. 
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Oeogr.  range  — N.  ^  W.  British  Columbia :  Fraser  River. 

E,  United  States  :  Nebraska. 

8.  Los  AngeloB  in  California. 
Mr.  J.  Macoun's  specimens,  gathered  in  1879,  mark  the  N.  & 
"W.  limit. 
Iconogr.— 5r*«ofi,  111  Fl.  Un.  St.  Can.  ii.  p.  32, 1. 1502  (1897). 

Suhsectio  3. — Folia  oyata  yel  subrotunda.     Semina  scabra. 
a.  Petala  sepalis  longiora. 

142.  A.  BAXTFRAGA,  FeTtzl^  in  Chen,  et  Godr.  Fl.  de  France^ 
i.  p.  257  (1848);  Tanf,  in  Farl.  Fl.  Italiana,  ix.  p.  538  (1892). 

Nana,  subpuberula,  caBspitoso-diffusa,  4-8    interdum   ad  11 
centim.  alta.     Caudex  praslongus  poljcephalus.      Caules  ramosi, 
ramis   erectis  vel  procumbentibas  teretibus,   pilis    transyersis 
yestiti.     Folia  late  ovata  yel  elliptico-lanceolata  acuta  uninervia, 
inferiora  petiolata,  media  et  superiora  sessilia,  patentia,  nervo 
basin  versus  ciliatulo-puberulo.     Flores    solitarii,  interdum  in 
dicbasium  triflorum  dispositi;  bractesB  lanceoIatsB  paten tes.  Sepala 
oyali-lanceolata  acuta  enervia,  margine  vix  hyalino-membranacea. 
Fetala  alba  lineato-yenosa  oblongo-oboyata  denticulata,  sepalis 
duplo  longiora.    Ovarium  globosum ;  stjli  superne  a  medio  intus 
papillosi.     Capsula  oblongo-coniea  obtusa,  calyce  vix  longior. 
A.  saxifraga,  Frito.^ AlBine  saxifraga,  Boise,  (sp.  Bumelica). 
Oeogr.  area. — ^The  Italian  peninsula,  Sicily,   Sardinia,  and 
Corsica. 
JT.  4'  W.  The  Alps  of  Piedmont  (Bertoloni). 
8.  Sf  E.  Sicily  (according  to  Oussane,  vEbo  cites  Cupani^ 
'  Panphyton  Siculum,'  t.  129.  fig.  a  [1718]). 
Iconogr. — Ghias,  Plant.  Ear.  t.  37.  fig.  1 ;  Beichh.  Ic.  Fl.  Germ. 
Helv.  4913. 
Stn.  SteUaria  saxifragay  BertoL  PL  Ital.  rar.  iii.  p.  66. 

Ceragtium  latifoUutn  (mm  Limi.),  Vitm.  Ist.  £rb.  p.  60. 

143.  A.  ciLLATA,  Linn.  8p.  Plant,  p.  425  (1753);  WiUk.  i 
Lange,  Prodr.  Fl.  Hisp.  iii.  p.  623. 

a.  typica,  mihi. 

Folia  ovalia  subsessilia.  Flores  3-7  cymose  dispositi  apice 
ramorum ;  pedicelli  1-3- plo  calyce  longiores. 

/3.  longipes,  Fouc.  Sf  Bouy,  FL  de  France^  iii.  p.  247  (1896). 

Folia  majora,  late  ovalia,  in  petiolutn  attenuata.  Flores 
plerumque  1-4,  apice  ramorum ;  pedicelli  3-6-plo  calyce  longiores. 


Digitized  by  VjOOQIC 


OF  THE   GENUS   ABENABIA.  419 

y.  frigida,  Koch,  Beutschl.  Fl,  iii.  p.  267. 

Folia  ovali-lanceolata  vel  lauceolata.  Flores  saepius  tantum 
1-2  apice  ramorum ;  pedicelli  1-3-plo  calyce  longiores.  Caules 
semper  permulti. 

Syn.  a.  gothica  (non  Fries),  Gren.  in  Bull.  Soc  Bot.  France,  1869, 
p.  61. 

^.  norvegica,  Ounn,  (sp.)  Fl.  Norveg.  ii.  p.  145,  t.  9.  ff.  7-9 
(1772). 

Fere  glabra.     Folia  ovata  baud  ciliata.     Pedicelli  quam  in 
tjpo  brenores.     Sepala  eubenervia  glaberrima. 
Syn.  a.  TmnufuBo,  Wahlenb.  Fl.  Lapp.  p.  129  ri812). 
Extends  furtber  nortb  than  anj  other  species  of  Arenaria : 
found  in  Goose  Land,  in  the  island  of  Novaya  Zemlya,  during 
tbe  *  Nordenskiold '  Expedition  at  lat.  72°  N.,  also  in  Greenland, 
lat.  73-74°  N.     Found  throughout  tbe  Arctic  regions  north  of 
Europe  and  Siberia, — Iceland,  N.  Norway,  Lapland,  tbe  island  of 
Vaigatcb,  Arctic  Eussia,  tbe  territory  of  tbe  Samoyedes,  even 
to  the  rugged  west  coast  of  Spitzbergen.    Autbentic  specimens 
of  A.  ciliata  bad  not  been  examined  from  Spitzbergen,  tbe  present 
most  northerly  limit  of  any  species  of  the  genus,  at  tbe  time  of 
writing  my  former  paper  on  Arenaria*^  wbere  tbe  northern 
limit  is  given  as  tbat  of  tbe  island  of  Novaya  Zemlya.    Sir  J.  D. 
Hooker  f  says  that  tbe  range  of  tbe  species  extends  as  far  south 
as  tbe  island  of  Crete.    Tbis  is  due  probably  to  tbe  error  in 
8ibthorp*s  *F1.   Grseca,'  t.  438,  where    tbe    plant  figured  as 
Arenaria  ciliata  is  A.  gracilis  var.  cretica.     It  extends  no  further 
soutb  than  Spain.    In  tbe  mountains  of  Sligo,  in  tbe  west  of 
Ireland,  tbe  plant  ascends  to  500  metres ;  and  tbere  is  a  specimen 
from  here  preserved  in  Buddie's  Herbarium  under  tbe  name  of 
*'  Lycbnis  alsinoides  parva,  fiore  albo  minimo."     On  tbe  Stelvio 
Pass,  in  tbe  RhsBtian  Alps,  wbere  the  tbree  frontiers  of  Switzer- 
land, Austria,  and   Italy  meet,   specimens  have  been   found, 
according  to  Farlatore,  at  2800  metres.     Near  tbe  bridle-patb 
on  tbe  Col  de  Fen^tre  of  tbe  Great  St.  Bernard,  in  tbe  Swiss 
canton  of  Valais,  specimens  were  found  by  M.  Gaston  Tissandier 
at  2750  metres.     These  are  tbe  bigbest  altitudes  in  tbe  Alps 
recorded  for  tbe  species.    It  was  from  specimens  gatbered  in  tbe 
Stelvio  Pass  tbat  Parlatore  drew  up  bis  description  of  the  species 

»  Bull.  Herb.  Boiaa.  iii.  p.  597  (Not.  1896). 
t  Stud.  Fl.  BritiBh  IsIandB,  ed.  3,  p.  65. 
IiIEQr.  JOTIBK. — B0TA17T,  VOL.  ZXXTU.  2  1 
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in  the  '  Fl.  Italiana.*    In  the  Spanish  Pyrenees,  at  Puerto  de 
CanfraDc,  the  plant  ascends  to  1350  metres. 

The  sjnon jm  of  A.  multieaulis^  Linn.  Sp.  Plant,  ed.  11.  p.  605, 
is  included  under  A.  eiliata  in  Sp.  Plant,  ed.  I.  p.  425.  In  the 
appendix  to  the  former  work,  Linnsus  says, — ^^  Affinis  A,  ciliaim* 
Folia  non  nerrosa  obseryavit  Jacquinius."  Again,  in  'Mant. 
Plant.'  p.  886,  he  says, — "  Foliis  nervosis  videtur  Arenaria 
eiliata  differre." 

Qeogr.  limits. — HT.  Advent  Bay  on  west  coast  of  Spitzbergen, 
lat.  78°  N.,  var.  3  (A.  F.  Batfye,  in  Mr.  Conway's 
Expedition,  1896 — in  flower  13  July). 
8.  Spain:   the  Escorial,  in   the  prov.  of  New  Castile 

(Quer,  Fl.  Espanola  [1762-84]). 
!E.  European  Bussia :  island  of  Yaigatch  in  the  Kara  Sea 

(Schrenck), 
W,  Canada:  Kicking  Horse  Pass,  in  the  Pocky  Moun- 
tains of  the  prov.  of  Alberta  {J.  Maeaun),  var.  L 
Iconogr.— ( Var.  a)  Fl  Banica,  t.  346,  t.  1269 ;  Saw.  Engl.  Bot. 
ed.  1,  t.  1745;  ed.  2,  t.  646;  ed.  3,  t.  ?38  (very  indifferent); 
Reichb.  Ic.  FL   Germ.   Selv.   4942;    Ic.  Taurin.  xxiii.  t.  81 ; 
Siguier,  PI.  Veron.  i.  p.  421,  t.  5.  f.  2  (1746) ;  Sailer,  Hiet. 
Stirp.  Selv.  i.  t.  17  (1768) ;  Lodd.  Bot.  Cab.  t.  659.— (Var.  y) 
Wulf.  ap.  Jacq.  Collect,  Bot.  Chem.  Nat.  Hist  i.  t  17  (1786)  ; 
Beichh.  Ic.  Fl.  Germ,  Helv.  4950.— (Var.  I)  Gunn.  l.  e. ;  Sow. 
Engl.  Bot.  Suppl.  t.  2852;  ed.  3,  t.  237. 

The  above  include  as  many  figures  known  to  me  as  are  worth 
citing.     Those  of  *  English  Botany/  ed.  3,  are  far  inferior  to  any 
of  the  others,  as  might  be  expected  from  the  general  crudeness 
of  the  plates  in  this  work,  which  compare  very  unfavourably  with 
those  of  Continental  illustrated  floras.    Those  of  var.  y  are  cited 
under  A,  wulticaulis.     The  plant  figured  in  '  Fl.  Danica,'  t.  346, 
was  an  Icelandic  specimen. 
Syn.  AUine  trifolia,  Gould,  ex  Joum.  Linn.  Soc  xi.  p.  298  (1871). 
Alsinella  cUiatay  S.  F.  Gray,  Nat.  Arrang.  Br.  PL  ii.  p.  656. 
Arenaria  multicaidis,  Linn.  Amoen.  Acad.  L  p.  162  (var.  y), 

144.  A.  OOTHICA,  Fries,  Novit.  Fl.  Suec.  ii.  p.  33  (1839); 
Hartm.  SJcand.  Flora,  ed.  11  (1879),  p.  243. 

a.  typica,  Fouc.  Sf  Bouy,  Fl.  de  France,  iii.  p.  248  (1896). 
Planta  gracilis,  4-8  centim. 
/3.  f  ugai,  Fouc.  4'  Bouy,  I.  c. 
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Syn.  A,fugaXf  J.  Gay  herb. 

A,  eiUata  \vi,fugaXj  Gren.  et  Godr.  Fl.  de  France,  i.  p.  359. 
A,  eUiata  yar.  laxior,  Gremli. 

Planta  robustior,  8-12  centim.,  caulibus  numerosioribus. 

Fries  b&jb,  **  radix  omnino  annua,"  but  there  is  no  doubt,  so 
far  as  the  English  specimens  are  concerned,  that  the  plant  is 
either  annual  or  biennial,  according  to  the  locality.  Dr.  Nord- 
stedt,  in  a  letter  to  Mr.  Arthur  Bennett,  says  : — "  I  think  this 
species  varies  much  in  habit ;  when  seeds  grow  early  in  spring  it 
is  annual;  when  late  in  summer,  biennial;  and  in  favourable 
localities  perennial,  by  means  of  winter-shoota."  Mr.  "W.  Whit- 
well  says  (in  Joum.  Bot.  1889,  p.  357)  :— "  With  A.  serpyllifolia 
it  could  scarcely  be  confounded.  From  A.  dliata  it  may  be 
separated  by  the  leaves  being  sparser,  and  not  appressed  to  the 
stem  in  the  lower  part  (as  they  usually  are  in  A,  ciliata)  ;  the 
veins  are  not  nearly  so  prominent ;  the  armature  of  the  stem  is 
much  more  like  that  of  A.  serpyllifolia  than  of  A.  ciliata ;  the 
capsules  are  larger  and  longer,  and  the  seeds  are  larger.  From 
A,  norvegica  it  may  be  known  by  the  whole  surface  of  the  plant 
being  more  hairy,  with  transparent  gland-like  hairs,  the  margins 
of  the  leaves  more  ciliated,  with  curved  hairs;  the  seeds  more 
compressed,  smaller,  and  not  so  dark  (or  perhaps  the  present 
specimens  have  not  fuUy  ripened  ?)." 

Hah.  S.  Sweden;  England,  West  Yorkshire;  Switzerland, 
lake  of  Joux. 

Iconogr.— ^^.  Danica,  Suj^ph  1. 16  (1853). 

145.  A.  BALEABICA,  Linn,  SysU  Nat,  ed.  XII.  iii.  app.  p.  230 
(1768);  Tanf.  in  Farl  Fl.  Italiana,  ix.  p.  541. 

Hah.  Sardinia,  Corsica  (up  to  1250  metres),  and  Mallorca 
(from  400  to  1400  metres)  in  the  Balearic  Islands. 

Iconogr. — L'Herit.  Stirp.  Nov.  i.  1. 15  ;  The  Garden^  Jan.  1885. 
Syn.  A.  ca^pitosa  {non  Ehrh.),  Salisb.  Prodr.  p.  299. 
A,  Corsica,  Steud.  Nomend.  ed.  2,  i.  p.  124. 

146.  A.  OLANDULiOEBA,  Edgcw.  in  Hook.  f.  Fl.  Brit.  Ind.  i. 
p.  240  (1874)  ;  Jackt.  Ind.  Rew.  i.  p.  179. 

Dense  glanduloso-pubescens.  Caules  2-5  centim.^  infeme 
glabri  nitidi,  numerosi  suberecti.  Folia  pallide  viridia  utrinque 
glandulosa  mollia  plana,  acuminata  vel  acuta,  ovata  vel  elliptico- 
oblonga,  nervis  obscuris.  Pedicelli  tenues,  erecti  vel  cernui. 
Calyx  campanulatus,  sepala  linearia  late  membranaceo-marginata, 

2i2 
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apice  recuira.  Fetala  obovata  acuta,  alba  basi  lilacina.  Capsala 
incluBa. 

Mr.  Duthie's  Garfawal  specimens  sbow  the  fire  glands  most 
distinctly.  None  of  the  undamaged  petals  in  the  Kashmir 
specimens  examined  seemed  to  be  rounded  at  the  apex  as  stated 
in  Edgeworth's  description. 

Hah.  Alpine  Himalaya,  from  Kashmir  to  Sikkim,  up  to 
5450  metres. 

/3.  Fetala  sepalis  breviora,  vel  ea  subsequantia. 

147.  A.  BiFLOKA,  Linn.  Mant.  Plant,  p.  71  (1767) ;  Tanf.  in 
Pari  Fl.  Italiana,  ii.  p.  543. 

Forma  elongata,  Heer,  in  Herb.  Polyt.  Helvet.  (1867). 

Laxior,  caulibus  magis  elongatis. 

/3.  apetala,  Vill.  (sp.)  Pro9p,  Fl.  Dauph.  p.  48  (1779) ;  Hist. 
PL  Dauph.  ill.  p.  622,  t.  48. 

Corolla  evanescens. 

LinnsBUs's  short  description  is  : — "  Caules  procumbentes. 
Folia  subrotunda  seu  oboyata,  IsBvia,  obtu9a.  Fedunculi  laterales, 
foliis  duplo  longiores,  bifidi  et  biflori :  bracteis  2,  linearibus  ad 
divisionem,  ut  et  in  altero  pedicello.  Calyces  ovati.  Fetala 
alba.     Capsuled  subglobo88e." 

Geogr.  limits, — N,  Austrian  Poland.     8.  Albania. 
E.  Transylvaoia.     W.  Dauphiny  (var.  /3j. 

IcoDogr. — Jacq.Ic.  Bar.  Plant.  83 ;  Ic.  Taurin.  xv.  t.  91.  f.  4 ; 
All.  Fl.  Pedem.  no.  1699,  t.  44.  f.  4,  et  t.  64.  f .  4  ;  Beichh.  Ic. 
Fl.  Germ,  Helv.  4949.— (Var.  /3)  Till.  Hist.  PI.  Dauph.  iii. 
p.  622,  t.  48. 

Syn.  Alsinanthus  hiflaruB,  Desv.  Joum.  Bot  1814. 

Arenaria  multicaulis,  (non  limi.)  Schur  ex  Simonk. 

148.  A.  Gataita,  Williams. 

Inferne  subpubescens,  supeme  glabra.  Caules  repentes 
graciles  ramosissimi  paullum  angulati.  Folia  suborbicnlaria 
apice  rotundata  mucronulato-apiculata,  enerria  petiolata  plana, 
basin  versus  parce  ciliata.  Flores  pauci  solitarii  longe  pedicel- 
lati.  Calyx  late  campanulatus ;  sepala  ovata  obtusa  obscure 
3-neryia  erecto-patentia,  margine  anguste  hyalina.  Fetala 
obovata,  calyce  triente  breviora.  Antherad  albide.  Capsula 
Talyis  3  bidentatis  dehiscens.  Semina  reniformi-globosa. — 
(A.  balearica  var.  bracliypetala,  J.  Oay  herb,  in  Herb.  Kew.) 

Eab.  Fastriciale  in  Corsica  {Serajlno,  1828). 
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Subgenus  IV.  DICEANILLA. 

SecUo  i.  Eadiais^teb. 

Petala  caJjce  longiora.    Stamina  10. 

349.  A.  EADiAKS,  Benth.  PL  Rartweg.  Mexic.  p.  163  (1839- 
48) ;  Jameson^  Syn.  Plant.  jEquat.  i.  p.  45  (1865). 

Yiscidula.  Badix  prsBlonga.  Polia  lanceolata  canaliculato- 
cuncava  subcartilaginea  glabra*  Sepala  lanceolata.  Petala 
oblonga  unguiculata  radiato-patentia.  Anther»  yiolacesB. 
Stjli  3  ;  ovula  circiter  10.     Semina  orbiculata. 

From  the  available  specimens,  which  are  damaged,  no  further 
characters  are  to  be  made  out.  Jameson  by  a  slip  of  the  peu 
says  that  the  sepals  (petals  ?)  are  unguiculate. 

Oeogr,  area.  The  Andes  of  Ecuador :  Mt.  Ilinissa  and  Mt. 
Chimborazo,  near  the  line  of  perpetual  snow,  and  at  1500 
metres. 

150.  A.  DiCBANOiDES,  S.  B.  ^  K.  Nov.  Oen.  et  Spec.  vi.  p.  34 
(1823)  ;  Jameson,  Syn.  Plant,  ^quat.  i.  p.  45  (1865). 

Habit  of  Dicranum  glaucum^  Hedw.,  a  moss.  The  type  of  this 
species  is  Lobelia  hryoides,  Willd.  herb.  no.  4011. 

Hah.  The  Andes  of  Ecuador,  Peru,  and  Bolivia. 

Syn.  Lobelia  bn/oides,  Willd.  herb.  &r  Roem.  &  Schult.  Syst,  Veg.  v. 
p.  41  (1819). 

Sectio  ii.  PrcNOPHTLLJE. 
Petala  calyce  multum  breviora,  vel  nulla.     Stamina  10. 

161.  A.  BisuLCA,  Bohrb.  in  Linnaa,  xxxvii.  p.  248  (1871-72) 
(nomen);  Batil.  in  Beliq.  Haenh.  ii.  p.  12  (1830),  tub  Cherleria 
bisulca. 

Glabra  vel  tenuissime  pubescens.  Eadix  parce  fibrosa. 
Catties  valde  ramosi,  diffuso-csespitosi,  undique  procumbentes, 
tenuissime  puberuli,  insBquales,  10  centim.  Bami  ramulique 
partim  aeque  procumbentes,  partim  (praesertim  fioriferi)  erecti, 
approximati  tetragoni  parce  pubescentes.  Folia  lanceolata 
acutato-mucronata  nitida  enervia,  dorso  convexo  sulcis  duobus 
angustis  profundis  notata,  margine  incrassata  setulis  brevibus 
ciliata,  basi  non  attenuata,  fere  amplexicaulia  necnon  connata. 
Calyx  coriaceus  nitidus,  basi  subturbinatus ;  sepala  ovato- 
lanceolata  acuminata  omnino  glaberrima,  extus  sicut  in  foliis 
caulinis  bisulcata.      Petala  lineari-oblonga,  apice  emarginata, 
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caljce  duplo  breviora.  Anther®  subrotundie.  Styli  8  (interdnm 
tantum  2).     Capsula  caljce  inclusa.    SemiDa  6-10. 

So  called  irom  the  two  furrows  on  the  dorsal  surface  of  the 
leayes  and  sepals. 

Hah.  The  Peruvian  Andes ;  and  Cerro  del  Campo-Grande  in 
Argentina  {Orisebaeh  in  Getting.  Abhandl.  1879,  p.  26). 

152.  A.  BBYOiDES,  Willd.  herb.  no.  8479,  ex  Schleeht.  in 
GeselUch.  naturf.  Fr,  Berlin,  Mag.  vii.  p.  201  (1813) ;  jBT.  B. 
4'  K.  Nov.  Gen.  et  Spec.  vi.  p,  33  (1823). 

Habit  of  Cherleria  sedoides.  The  specimens  from  Guatemala 
described  bj  Mr.W.  B.  Hemsley  do  not  seem  to  differ  materially 
from  the  type,  except  in  the  somewhat  tougher  sepals. 

/3.  macrophylla,  FenzU  in  herb.  Saenke ;  ap.  Bohrb.  in  Linnaa^ 
xxxvii.  p.  250  (1871-72). 

Syn.  a,  serpens  var.  Orizabaf  Rohrb.  in  LiuniBa,  zxzyii.  p.  271. 

The  specimens  of  this  variety  are  labelled  Cherleria  serpyllaeea 
Presl,  in  Haenke's  herbarium.  There  is  also  an  additional  note 
that  they  were  from  the  Peruvian  Andes.  Eohrbach  is  disposed 
to  doubt  that  Haenke  procured  these  specimens  from  Peru,  and 
a  posteriori  does  not  admit  the  extension  of  the  range  of  the 
species  to  South  America.  The  leaves  are  larger  than  those  of 
the  type,  but  not  so  smoothly  shining. 

Sab,  Mexico  :  no  locality  (Vhde  no.  1104,  Schajffner  no.  489, 
H.  Christie,  1871),  prov.  of  Cuemavaca,  in  the  crater  of  Mt. 
Popocatepetl  (Aschenbom  no.  730),  Mt.  Toluca  in  the  prov.  of 
that  name  at  3600-4700  metres  (Heller  no.  329),  prov.  of  Vera 
Cruz  {Linden  [1838],  no.  938) ;  Guatemala,  Volcan  de  Fuego  at 
3900  metres  and  at  the  summit  (Salvin). 

Iconogr. — Hemsl.  Biol.  Centr.-Amer.,  Bot.  v.  t.  4.  ff.  14-18. 

153.  A.  PTCNOPHTLLA,  Bohrb.  in  Linnaa,  xxxvii.  p.  250 
(1871-72). 

Caules  multnm  ramosi ;  ramuli  breves  glabri.  Folia  coriacea 
late  ovata  fere  obtusa,  margine  ciliata,  ad  basin  versus  membra- 
nacea,  tantum  2  mm.  longa.  Sepala  ovata  obtusa  late  membra- 
naceo-marginata,  duo  praafloratione  exteriora  margine  ciliata, 
cetera  glabra,  tantum  2  mm.  longa.  Petala  nulla.  Capsula 
oblonga. 

Species  habitu  valde  insignis,  fere  Bycnophyllum  in  memoriam 
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revocans.  Differt  a  priori  habitu,  foliorum  et  sepaloram  f orm&  ac 
magmtudine,  et  corollffi  defectu.  E  descriptione  Huic  speciei 
affinis  6886  videtnr  etiam  A,  Alpamarca,  qusB  tamen  differt  foliis 
interdum  non  imbricatis,  ovato-lanceolatis  mucroDatis,  4-6  mm. 
longis,  floribuB  longe  pedunculatis,  stamiuibus  5  nee  10,  qufioque 
incertum  est  an  ab  A,  nitida  sat  differat. 
JELah,  Bolivia,  near  Potosi. 

154.  A.  PTCKOPHYLLOIDES,  Pflw?,  in  EngL  Jahrh.  xviii.  p.  29 
(1893). 

G-labra.  Polia  lanceolata  acuminata  niteseentia  subcoriacea, 
nsque  ad  apicem  dense  ciliata,  uervo  mediano  subtus  valde  promi- 
nente  ciliato,  supra  plus  minus  coDcaya.  Sepala  oblonga  acumi- 
nata ciliata,  late  membranacea.  Petala  apice  obtusa,  minuta  Tel 
nulla.     Ovarium  depresso-globosum ;  stjli  3. 

/3.  compacta,  Fax,  L  e,  p.  29. 

A  typo  recedit  ramis  valde  abbreviatis,  dense  imbricato- 
foliatis,  csespites  bumiles  densas  formaus. 

y.  Moritziana,  Face  (sp.),  I,  c.  p.  30. 

A  typo  recedit  ramulis  inf erne  foliis  delapsis  nudis ;  foliis  et 
sepalis  perglabris. 

The  specimens  on  which  this  species  is  founded  were  identified 
with  A.  hisulca  by  Grisebach  (Symbol,  p.  26) ;  but  this  plant  has 
not  the  characteristic  furrows  in  the  leaves  which  distinguish 
A.  hisulca,  and  the  ovary  is  much  broader. 

Geogr.  range, — Argentina,  provs.  of  Eioja  and  Salta ;  Colombia, 
Mt.  Paramo  de  Muchuchias. 

Syn.  a.  bistdea  {non  Rohrb.),  Griseb.  Symbol,  p.  26. 

166.  A.  BOLiYiANA,  Williams. 

Syn.  a,  eonferta,  Wedd.  in  Ann.  Sc.  Nat.  s^r.  V.  i.  1864,  p.  293  (non 
Boifls.  1842). 

Caules  multum  ramosi,  ramulis  brevibus  glabris.  Folia 
oblongo-lanceolata,  margine  anguste  membranaceo  ciliata,  cete- 
rum  glabra  aut  nervo  mediano  prominente  vel  interdum  toto 
dorso  hispida.  Sepala  ovato-oblonga,  margine  anguste  scariosa, 
aut  duo  prsefloratione  exteriora  margine  ciliata  aut  rarius  omnia 
dense  villosa.  Petala  nulla.  Capsula  ovata,  paullum  infra  me- 
dium in  3  valvas  bifidas  dehiscens.    Semina  minima  lenticularia. 
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/3.  villosa  (=A.  conferta,  var.  villosa,  Wedd.  L  c). 
Hab.  Bolivia,  prov.  Larecaja  at  4500  metres ;  Peru,  Mt.  Cerro 
de  Pasco,  at  4400  metres. 

Sectto  iii.  Pedunculosjs. 
Petala  caljce  mult  urn  breviora,  vel  nulla.    Stamina  5* 

156.  A.  pedunculosa,  Wedd.  in  Ann,  8c.  Nat.  1864,  p.  2^4; 
Bohrh.  in  Linnaa,  xixvii.  p.  249  (1871-72). 

Pusilla,  glaberrima,  1-1|  centim.  Folia  subcoriacea  ovato- 
oblonga  acuta  plana,  basi  connata  ciliata.  Sepala  ovata,  dorse 
parce  puberula,  margine  anguste  scariosa.  Petala  nulla.  Capsula 
orata  exserta.     Semina  compressa. 

Species  A.  nitida  PeruviansD  a£5nis,  sed  diversa  foliis  dense 
imbricatis  confertis  minutis,  sepalis  ovatis  neque  lanceolatis 
apice  conniventibus  neque  plane  rectis,  etiam  floribus  apetalis. 
In  utr&que  folia  plana,  tametsi  Eobrbach  aliter  dicit. 

JEab,  Bolivia :  Baico  de  Chuquiagillo  in  prov.  of  La  Paz. 

157.  A.  AlpjlmaeC-E,  A.  Qray^  Bot.  Un.  St.  JSxplor.  Exped.  i. 
p.  116  (1857) ;  Walp.  Ann.  Bot,  vii.  p.  297  (1868). 

Pusilla,  glaberrima,  2-5  centim.  Folia  subcoriacea  ovato- 
lanceolata  cuspidata,  basi  connata  ciliata.  SepaJa  coriacea  ovato- 
lanceolata  acuta.  Petala  nulla.  Capsula  inclusa.  Semina  5  vel 
6,  globulosa. 

A  larger  plant  than  the  preceding,  distinguished  from  it  by 
the  included  capsule  and  spherical  seeds. 

Hob.  The  Peruvian  Andes. 

Subgenus  V.  AEENABIASTETJM. 
Sectio  i.  GoTTPFEiA. 

Flores  minuti,  cymoso-paniculati.  Stamina  10.  Capsula  oblonga 
vel  subglobosa,  caljce  inclusa. — Herba  EuropsBa  biennis 
tenuis  diffusa,  foliis  linearibus  vel  setaceis. 

158.  A.  MASsiLiENSis,  Fenzl,  ex  Ghren.  Sf  Chdr.  Fl.  de  France^ 
i.  p.  262  (1848) ;  DC.  Fl.  Fran^.,  Suppl.  (1815)  p.  609  ((Jouffeia 
arenarioides). 

Hab.  Siliceous  soil  in  hilly  localities  of  Provence :  dept.  of 
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Bouche8-du-!]^hdne,  Montredon,  Saint-Loup,  Carpiagne,  near 
Toulouse;  dept.  of  Var,  environs  of  Toulon,  Baon-de-quatre- 
heures,  Montrieux,  la  Sainte-Baume. 

Tconogr. — Beichh.  Ic.  Plant.  Grit.  iv.  399 ;  Willk.  le.  descr. 
Fl.  Bar.  Hisp.  i.  t.  66 ;  Bory  ^  Chaub,  Fl.  Felqponn,  n.  701, 
t.  24.  f.  2  (A.  Gouffeia,  Ckauh.) — "immerito  et  ex  confusione 
Bchedularum  herb.  Eauche  in  GhrsBcia  indicatur." 

Sectio  ii.  Leptbodiglis. 

Flores  parvi,  cymoso-paniculati.  Stamina  10.  Capsula  inflato- 
globosa,  caljce  inclusa. — HerbsB  Asiaticae  procer®  flaccid® 
annu88,  foliis  laoceolatis  vel  oblongo-lanceolatis. 

159.  A.  H0L08TE0IDE8,  Edgew.  in  Rook.  f.  Fl.  Brit.  Ind.  i. 
p.  241  (1874) ;  Boiss.  Fl.  Orient,  i.  p.  668  (1867)  (Lepyrodiclis 
holosteoides). 

60-65  centim.  Glabra  vel  glanduloso-puberula.  Caulis  elon- 
gatus,  interdum  pilis  brevibus  inspersus,  •  sicco  nitidus  striatus, 
usque  ad  flores  dichotome  cymoso-paniculatus.  Eolia  deflexa 
linearia  vel  lineari-oblonga  vel  etiam  lanceolata,  acuta  scabrida 
tenuiter  ciliata.  Pedicelli  cernui,  (in  typo)  calyce  longiores. 
Sepala  lanceolata  obtusa  puberula  membranaceo-marginata. 
PetaJa  alba,  obovata  vel  lineari-spathulata,  basi  angustata,  caly- 
cem  88quantia  vel  excedentia,  apice  retusa,  faucem  versus  veois  3 
longitudinaliter  notata.  Ovula  4.  Semina  scabra,  pallide 
brunnea. 

/3.  stellarioides,  Williams. 

Syn.  Lepyrodiclis  stellarioides^  Fisch.  &  Mey.  in  Schrenck,  Enum.  PI. 
nov.  (in  nota)  p.  93  (1841). 

Sepala  sub  anthesi  subpatentia.  Petala  dilute  camea,  auguste 
lineari-spatbulata,  emarginata.  Capsula  minor,  magis  inclusa. 
Pedicelli  florum  calyce  breviores. 

y.  cerastioides,  Williams. 

Syn.  Lepyrodiclis  cerastioides,  Ear.  &  Kir.  Enum.  PL  Soongar.  no.  167, 
in  Bull.  Soc.  Nat.  Mosc  xv.  1842,  p.  170. 

Pedicelli  in  planta  juniore  calyce  breviores,  in  planta  adulta 
plerumque  illo  longiores.  Petala  alba  oblonga  emarginata. 
Capsula  minor,  magis  inclusa. 

The  variation  in  the  length  of  the  pedicels  in  these  forms  shows 
that  the  character  is  not  to  be  relied  on  elsewhere  in  the  genus 
as  of  any  specific  value. 
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2.  paniculata,  William$. 

Stn.  Zepyrodidis  paniculata^  Stapf,  in  Denkachr.  Akad.  Wien,  li. 
p.  287  (1896). 

Glaberrima,  glaucescens,  ample  et  plus  minus  irregulariter 
paniculata.  Folia  lanceolata.  Sepala  late  membranaceo-margi- 
nata.     Fetala  alba  lioeari-oblonga  emarginato-biloba. 

Geogr.  area, — Temperate  Asia. 

N.  Chioese  Turkestan :  Soungaria.  ^       -d  *     -m  r\  -    j. 
o   T>  ,     ,  .  ,  ®  l  «a?5ow«.F1.0nent. 

S,  JDeluchistan.  r         «^^ 

W.  Turkey  in  Asia :  prov.  of  Siwas.  >' 

E.  China :  prov.  of  Kansu,  north  of  the  river  Hoang-ho 

{FiasezJciy  ex  Journ.  Linn.  Soc.  xxiii.  p.  70  [1886]). 

This  is  a  species  of  wide  distribution,  and  is  found  through 
Eussian  and  Chinese  Turkestan,  Afghanistan,  Beluchistan,  and 
Persia  to  the  eastern  part  of  Asia  Minor,  on  the  west  coast  of 
the  Caspian  Sea  and  in  Eussian  Armenia,  in  the  Western  Hima- 
layas, Tibet,  Central  Mongolia,  in  the  desert  of  Soungaria  and 
across  to  the  prov.  of  Kansu  in  China.  At  Hopar  in  Dardistan 
specimens  were  collected  at  2800  metres  {W.  M.  Co/tu7ay,  Ezped. 
to  Karakoram  Grlaciers,  1892),  and  in  the  neighbourhood  of 
Gilgit  south  of  the  Hindu  Kush  at  2920  metres  (2>r.  Qiles^ 
no.  301, 1887),  also  in  Baltistan  in  wheat-fields  (Duthie,  1894.) 

Iconogr. — Camhess,  in  Jacquem,  Plant.  Bar.  Ind.  Or.  t.  80 
(1842-44),  sub  Gouffeia  crassiuscula. 

160.  A.  TENEEi,  Edgew.  in  Hook.  /.  Fl.  Brit.  Ind.  i.  p.  242 
(1874) ;  Boiss.  Diagn,  PL  Or.  nov.  ser.  II.  i.  p.  84  (1853)  (Lepy- 
rodiclis  tenera). 

Grlabra  vel  pubescens,  intricatim  cflBspitosa,  5-7  centim.  Caules 
filiformes.  Folia  longe  petiolata.  Flores  plerumque  axillarep, 
pedicelHs  divaricatis  capillaribus  suffulti.  Sepala  lanceolata  vel 
ovato-oblonga  acuta  puberula  membranaceo-marginata.  Fetala 
oblongo-linearia,  apice  integra,  calycem  excedentia.  Styli  (pro 
genere)  prsBlongi.     Ovula  4.     Semina  scabra  acute  tuberculata. 

Facies  A.  graveolentisy  sed  longe  distat ;  evidentius  affinis  est 
A.  longistgla,  sed  herba  annua,  tore  vix  concavo. 

Sab.  N.W.  India,  Eishtwar  and  Eemahal  in  Kashmir;  £. 
Aighanistan,  Fashat  on  the  river  Kunar  (Kafiristan). 
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Sectio  iii.  Bbachybtehma. 

Flores  numeroBi,  in  paniculis  axillaribuB  vel  terminalibuB.  Sta- 
mina 10,  quorum  6  ananthera.  Capsula  depresBO-globosa, 
calycem  non  BuperauB. — ^Herba  HimalaVca  annua  sub- 
BcandenB  diffusa,  foliis  lanceolatis  vel  ovato-lanceolatis. 

161.  A.  iTBPALEKSis,  Spretig.  Syst.  Veg,  Cur,  Post.  p.  181 
(1828);  D.  Don,  Frodr.  Fl.  Nepal,  p.  216  (1828)  (Bracby- 
stemma  caljcinum). 

a.  bimalaica,  Williams. 

Panicula  glabra  vel  parce  puberula.    Folia  ovato-lanceolata. 

f3.  kbasiana^  Williams. 

Panicula  villosulo-pubescens.  Folia  lanceolata  (Griffith,  in 
Herb.  Kew.). 

A  climber,  often  covering  trees  to  a  height  of  six  metres  from 
the  ground.  It  commonly  occurs  at  from  300-460  metres  in 
the  Himalayas.  The  species  is  overlooked  in  Mr.  W.  B. 
Hemsley's  *  Index  FloraB  Sinensis.' 

Geogr.  limits. — N.  Sf  W.  Nepal. 

8.  Prov.  of  Assam :  Munipur  {O.  WaU,  1882). 
E.  China:  prov.  of  Tun-nan,  var.  /3  (J)r.  J.  Anderson, 
1868). 

Iconogr. — Fenzl,  in  Fndl.  AtaJeta,  t.  16  {Brachgstemma 
ealgcinum). 

Subgenus  VI.  ODONTOSTEMMA. 
Sectio  i.  Babbat^. 

Flores  dichotomo-corymbosi,  pedicellis  elongatis  erectis  suffulti ; 
bractesB  f  oliaceaa. 

162.  A.  BABBATA,  Franoh.  in  Bull.  8oe.  Bot.  France,  xxxiii. 
p.  430  (1886)  ;  PI.  Delavag.  p.  93. 

Caulis  16-26  centim.,  ssspius  solitarius,  e  medio  divaricato- 
ramosus,  dense  glandulosus,  viscidus.  Folia  pallide  virentia, 
Bubtus  glauca,  oblonga  vel  oblongo-obovata  obtusa,  longe  ciliata. 
Sepala  lanceolata  glanduloso-pubescentia.  Petala  rosea  laciniata, 
calyce  sapius  subduplo  longiora.     Ovula  plura  (6-7). 
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A  species  characterized  bj  its  leaves  fringed  with  long  white 
cilia. 

Hob.  China :  prov.  of  Tun-nan,  at  the  foot  of  Mt.  Tang-in- 
chan,  2500  metres  aboye  Lankong  (1885). 

Seetio  ii.  Tuknaiteksbs. 

Flores  cymosi,  pedicellis  sub  anthesi  erectis  mox  deflexis  sufiiilti 
bracteffi  foliacesB. 

163.  A.  TTJNirAineKSTS,  Franch.  in  Bull.  Soe.  Bot,  France^ 
xxxiii.  p.  431  (1886)  ;  PI.  Delavay.  p.  94. 

Batnosa,  diffusa,  pallide  virens.  Caules  graciies  infeme 
glabrescentes,  supeme  pubescentes  et  tenuissime  glandulosi. 
Folia  glabrescentia  vel  ad  Dervum  et  margine  ciliata,  utr&que 
facie  punctis  elevatis  asperulata,  inferiora  breyiter  sed  distincte 
petiolata,  e  basi  attenuate  oblonga  vel  lanceolata,  obtusa  cum 
mucronulo,  superiora  sessilia  magis  ovata.  Fedicelli  graciies 
glandulosi.  Sepala  lanceolata  acuminata  glanduloso-pilosa- 
Petala  alba  oblonga  yel  obovata,  tenuiter  apice  fimbriata, 
caljce  yix  duplo  longiora.  AnthersB  violacesB.  Semina  3-4, 
angulata. 

/3.  trichophora,  Franch.  (sp.)  I.  c.  p.  431. 
Folia  hispidula  piloso-glandulosa.      Inflorescentia  paniculato- 
pyramidata.     Oyula  plura. 

y.  angustifolia,  Franch.  PL  Delavay.  p.  95. 

Folia  anguste  lanceolata  acuta,  pilis  homomorphis  omnibus 
glandulosis  vestita.     Inflorescentia  ampla. 

In  habit  this  yariety  is  different  from  yar.  /3.  The  leayes  are 
narrower  and  are  provided  with  hairs  which  are  uniform  in 
structure ;  they  are  very  short,  pluricellular,  ringed  with  brown, 
and  glandular.  In  the  type,  on  the  leayes  and  sepals,  these  hairs 
are  found  mingled  with  others  which  are  whitish,  formed  of  two 
or  three  much  longer  cells,  and  acute,  such  as  are  found  in 
A.  glandulosa,  the  next  species.  Yar.  ^  is  very  similar  to  this 
next  species,  but  is  more  robust,  and  has  larger  and  more 
numerous  flowers. 

Hah.  China,  proy.  of  Tun-nan  :  Mt.  Pengay-tze  aboye  Houang- 
kiapin,  and  Mt.  Hee-chan-men  aboye  Lankong. 
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164.  A.  GLAKDULOSA,  Williams. 

Syn.  OdofUostemma  glandtdosum,  Benth.  ex  Q.  Don^  Gen.  Sjst.  Bot.  i. 

p.  449  (1831). 
A,  BetUhamiy  Edgew.  in  Hook,  f .  R.  Brit.  India,  i.  p.  242  (1874), 

nan  Fenzl  (1840). 

Caul 68  graciles  ramosissimi  glanduloso-pubescentes,  pilis 
patentibus  articulatis.  Polia  iaferiora  petiolata,  Buperiora 
seBsilia,  utraque  facie  pubescentia,  margine  ciiiata,  vix  obtusa. 
Plores  nutantes.  Sepala  oblongo-  vol  lineari-lanceolata,  apicibus 
recurya.  Fetala  alba  oboyato-spathulata  lacerata.  Antbers 
OYales  lutee. 

Hah.  Temperate  Himalaya :  Kumaon  and  Sikkim. 

166.  A.  DEBiLis,  Hook.  f.  Fl.  Brit.  Ind.  i.  p.  242  (1874) ; 
Franeh.  in  Bull.  Soe.  Bot.  France,  xxxiii.  (1886)  p.  432. 

Caulis  B88piu8  solitarius,  simplex  vel  parce  ramosus,  glanduloso- 
pilosus,  gracilis  debilis.  Folia  oblonga  vel  oblongo-ovata, 
obtusa,  utr&que  facie  pubescentia,  margine  ciHata.  Flores 
Bolitarii  vel  in  cymis  paucifloris ;  pedicellis  diyaricatis  debilibus 
gracilibus.  Sepala  lineari-lanceolata  acuta.  Fetala  rosea  obovata 
denticttlata. 

Very  like  a  small  form  of  the  preceding,  but  smaller  in  all  its 
parts ;  the  leaves  more  obtuse ;  the  flowers  not  6  mm.  across ; 
petals  broader  and  not  lacerate,  merely  irregularly  toothed  at  the 
tip ;  filaments  much  shorter. 

Hah,  Sikkim :  alpine  Himalaya,  42(XMt800  metres. 

166.  A.  Delatati,  Franeh.  in  Bull.  Soe.  Bot.  Franee,  xxxiii, 
p.  432  (1886). 

Caules  breyes  ramosi  intricati,  pilis  brevibus  glanduloso- 
hispidulis  inspersi.  Folia  vix  obtusa,  oblonga,  inferiora  petiolata, 
Buperiora  subsessilia.  Fedicelli  glandulosi,  inferiores  axillares 
solitarii,  superiores  3-5  cymosi.  Calyx  basi  rotundatus,  leviter 
glandulosus;  sepala  lanceolata  acuta,  apicibus  nunc  recurva. 
Fetala  alba  late  obovata,  nunc  fere  rotundata,  laciniata.  Ant  here 
ovat»  lute».     Ovarium  multiovulatum. 

Hab.  China :  prov.  of  Tun-nan,  summit  of  Mt.  Tsang-chan, 
above  Tali,  at  4000  metres  (1884). 
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167.  A.  QUADBIDSNTATA,  WllUaiM. 

Syn.  LepyrodidU  ptadridentata,  Maxim.  Fl.  Tangutica,  p.  84,  t  31 
(1889). 

4-6  centim.,  intricata,  c<Bspitem  sat  denBum  formans.  Caulis 
tener  decambens  a  basi  divaricato-ramosissimus  yiscido-pubesceiiB. 
Folia  denae  pilosa  brenter  petiolata,  lanceolato-linearia  vel 
lanceolata,  acuminata  yel  acuta.  Sepala  obionga  obtusa.  Fetala 
oboyata  quadridentata,  dentibus  oyatis  yel  lanceolatis^  sepalis 
loBgiora.    Oyula  4-5.    Semina  obtuse  tuberculata. 

Hah.  China :  E.  £an8u  and  N.  Szecbuen. 

Iconogr. — Maaim.  L  c. 

Subgenus  VH.  MACEOGTNE. 

168.  A.  LOiroiSTTLA,  TraTich.  in  Bull.  8oe.  Bot  France^  rxiiii. 
p.  433  (1886)  ;  £1.  Delavay.  p.  96,  t.  24  b. 

Badix  gracilis,  multiceps.  Caules  tenues  diffusi  bifarie  pubes- 
centes.  Folia  oblongo-linearia,  apice  mucronulata,  basi  dilatata 
laze  connata,  parce  ciliolata.  Fedicelli  azillares  elongati  glandu- 
loso-pubescentes.  Caljx  basi  truncatus ;  sepala  inf erne  glandu- 
lifera,  lanceolata,  abrupte  mucronata,  margine  late  albido-mem- 
'branacea,  post  authesin  ad  basin  leyiter  gibbosa,  moz  complicata. 
Petala  alba  calycem  yiz  superantia,  e  basi  cuneat&  distincte 
unguiculata  oboyato-oblonga.  Antherae  lute®  subgloboss.  Stjli 
subulati,  caljcem  longe  superantes.     Oyula  4-5. 

This  species  is  yery  near  Thylacospermumf  and  is  a  connecting 
link  between  it  and  Arenaria,  The  subgenus  Macro^yne  differs 
from  Thylacospermwn  only  in  the  caljz,  which  is  not  tubular,  the 
receptacle  being  only  slightly  concaye,  and  in  the  length  of  the 
styles. 

Hah.  China :  proy.  of  Tun-nan,  on  Mt.  Li-kiang,  at  an  altitude 
of  4000  metres  (1886). 

Iconogr. — Branch.  I.  c. 
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The  admitted  species  and  the  synonyms  are  arranged  in  a  single 
alphabetical  series,  each  synonym  being  in  italics,  and  followed 
by  the  name  in  parentheses  of  the  species  of  Arenaria  to  which 
it  is  referred. 


AUinanthus  bifiorus^  Desr.  (biflon). 

8erpyUifoliu8f  Desv.  (serpyLlifolia). 
Mame  capilUpea,  Boies,  (capiilipes). 
grandiflora^  Crantz  (grandiflora). 

Gnffithii,  Boiw.  (Griffithii). 

hiafida.  Grants  (bispida). 

leptoclados,  Oalo.  (leptoclados). 

mofUanat  Orantz  (montana). 

miUtieaulia,  Grants  (oiliata  var, 
frigida). 

pwngena,  Stapf  (Lessertiana). 

repena,  Buiz  (lanuginosa). 

acLxatUis  Grantz  (saxatilis). 

aerfyllifolia,  Grautz  (serpyllifolia). 

tetraguetra,  Grantz  (oapitata  etc.;. 

tfifolia^  Gk>uld  (dliata   var,   nor- 
vegica). 
Jlaineua  cUiaiay  S.  F.  Gray  (ciliata). 

aerpyUifolia,  S.  F.  Gray  (serpylli- 
folia). 
Arenaria   aJbUHna,   J.   &   G.    Freel 
(grandiflora  var.  abietina). 

aoerosa,  Boiaa.  f  Eeldr,,  400. 

achalensis,  Oriaeb.,  385. 

aculeata,  8.  Wdta.,  399. 

aoutiaepala,  Hauaak.  ined.,  395. 

aggregatat  Boias.  (erinaoea). 

aggregaJba,  Lois,  (oapitata). 

airafolia,  Fisdi.  (capiXlaris  txzr. 
airaefolia). 

algarbiensis,  Weho,  ap.  WUlk.,  358. 

AUiomiy  Bausoh.  (oapitata). 

Alpamarcae,  A,  Gray,  426. 

alpinaj  Kern,  in  Sched.  fi.  Austr.- 
Hong.  ii.  p.  83  (serpyllifolia  var. 
alpina). 

alainoidea,  Willd.  herb,  (lanugi- 
nosa). 

amabiha,  Bory  (tetraquetra). 

andicola,  Gillies  (serpens  var, 
andioola). 

andina,  Bohrh.,  372. 

androaaoaa,  Fisch.  (rigida). 

apetaUif  Vill.  (biflora  var,  apetala). 

armeniaca,  Boiaa.,  404. 

armeriastrum,  Boiaa.,  363. 

b<Btica,  Salzm.  (eniarginata). 

Balansie,  Boiaa.,  2>ll. 

balearica,  Linn.,  421. 

barbata,  Franch,,  429. 


Arenaria  BeiUhami,  Edgew.  k  Hook,  f . 

(glandulosa). 
Bentbami,  Fenzl,  355. 
Bid>erateinii,    Sohlecht    (gramini- 

folia). 
b\flora,  Griseb.  (rotundifolia). 
biflora,  Linn.,  4^. 
inauloa,  Griseb.  (pycnophyUoides). 
bisuloa,  Bokrb.,  423. 
blepharopbylla,  Boiaa.,  403. 
boliviana,  (riUiama,  425. 
Bourgaana,  Goss.   ex   Willk.  (in- 

crassata). 
Bourgsei,  aemd.,  401. 
brachyphyUa,  Phil,    (serpens    var, 

andicola). 
breviflora,  Gilib.  (serpyllifolia). 
Brobberana,  Trautv.,2^b, 
bryoides,  WUld.  karb.,  424. 
bulica,  Stapf,  ined.,  374. 
Burkei,  Howell,  Fl.  N.W.  America, 

i.  p.  85  (1897)  (oongesta   var. 

subcongesta^. 
caapitoaOf  Pbil  (serpens  var,  andi- 
cola). 
cmapitoaa,  Salisb.  (balearioa). 
cantabrica,  Amo  (serpylUlolia  var, 

gracillima). 
capiUacea,  All.  (grandiflora). 
capillacea,  Willd.  berb.  (capillaris). 
capillaris,  Poir.,  414. 
capiilipes,  Boiaa.,  357. 
capitata,  Lam.,  364. 
caricifolia,  Boiaa.,  412. 
cassia,  Boiaa.,  368. 
catamaroensis,  Pax,  384. 
cephalotes,  Bieb.,  391. 
carastioidea,  Pers.  (purpurasoens). 
ceraatioidea,  Poir.  (spathulata). 
ciliaris,  Loac.,  359. 
ciliata,  lAnn.,  418. 
ciliata,  Sibth.  &  Sm.  (gracilis  van 

erotica), 
ciliolata,  Edgew.  ^  Hook.f,,  373. 
cinerea,  DC,  360. 
colorata,  Turoz.  (capillaris). 
compacta,  Coville,3^, 
oonferta,  Boiaa.,  360. 
conferta,  Wedd.  (boliTiana). 
congesta,  NiUt.,  392. 
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Arenaria  eonica,  Boiss.,  370. 
conimbricensis,  Brot.,  342. 
controyeraa,  B<ns8.,  344. 
Corsica,  Steud.  (balearica). 
creticOf  Spreng.  (gracilis  twr.  eretioa). 
orypt<^^ala,Kunxa  Q^tragjna). 
cuaibtUoides,  0.  A.   Mey.    (gypso- 

philoideB). 
cucubaloides,  S/n.,  396. 
dahurica,  Fisch.  (junoea). 
debUiB.  J9(K>^./.,  431. 
d^ArtMso^       Salisb.      (tetrequetra, 

Boiss.). 
deousaata,  Willd.  herb.  (Ijoopodi- 

oides). 
d^flexa,  Deeue.  (grayeolens). 
Delavayi,  Franch.,  431. 
dewMf  Kit.  (graoiliB). 
densissima,  Edgew.,  406. 
dianthoides^  hort  ftt  Ledeb.  (g7P«o- 

philoides). 
dianthoides,  Sm.^  408. 
dicranoides,  H.  B.  f  K,,  423. 
diffusa,  Ell.  (lanuginosa). 
digyna,  Willd.  herb,  (serpens), 
drjpidea,  Boiss.,  399. 
emarginata,  Brot^  342. 
erinacea,  .Sotw.,  361. 
Jastigiata,     Phil,     (palustris    «ar. 

patagonica). 
Fendleri,  A.  Gray,  417. 
ferruginea,  Duthie,  ined.,  410. 
feetuooides,  Benth,  in  ^oy^,  401. 
filioaulis,  Ferul  in  Griaeb,,  363. 
JUifolia,  Breb.  (graminifolia). 
formoaa,    Fisdi.    (capillaris    vor. 

formosa). 
Franklinii,  2>o«|7/.  ex  ffooit.,  392. 
Oayana,  WUUams,  422. 
glanduligera,  Edgew,,  421. 
glandulosa,  Williams,  431. 
globiflora,  £ic^rto.,  406. 
gluHnosa,    Boiss.      (Ledebouriana 

t^r.  giatanosa). 
gorffonea,  c7.  ^.  Schmidt,  365. 
golnica,  ^rtes,  420. 
gothioa,  Gren.  (ciliata  iMzr.  laxior). 
Oo^ffeia,  Chaub.  (massiliensis). 
Gat^ffeia,  Fuel  (controversa). 
gracilis,  ^o^fo^.  #  iTt^.,  364. 
^<0ca,Boias.  (grayeolensiMir.gradca). 
graminea,  C.  A.  Mey.,  403. 
graminea,  Steud.  (grandiflora). 
gramifua    Tar.    paruiflora,    Fenzl 

(blepharophjila). 
graminifolia,  Schriad.,  409. 
graminifolia,  Tar.  /3,  Ledeb.  (saxnr 

tilis). 
graminifolia.  Tar.  a.  glahra,  Fleisoh. 

&  Lindem.  (saxatilis). 
grandiflora,  Coss.  (incrassata). 


Arenaria  ffrandiflora,  Zt»».,  347. 

grandiflora,  Tomab.  (leptodados). 
graTeolens,  Sckreb.,  362. 
Gh*iffithii,  Boiss.,  404. 

Quiociardii,  Heldr.,  371. 
GuUdmi-  Waldemarii,  Klotzsch  (fee- 
tuooides). 

gypsophiloides,  lAnn.,  411. 

gypsophiloides,  Stey.  (cucubaloides). 

a^p«>pA»/ou2af,  Willd.  herb,  (juncea). 

Halacsyi,  Bald.,  376. 

hirta,  Sieb.  (gracilis  var.  oretica). 

hiapanica,  Spreng.  (spathulata). 

hispida^  Linn.,  345. 

hi^nda,  SaLsm.  (raoemosa). 

hispida,  St.  Amans  (oontroyersa). 

Holostea,  Beaupr.  (rigida). 

Holostea,  Bieb.,  394. 

holosteoides,  Edgew.,  427. 

Hookeri,  Nutt,,  393. 

humiftua,  Wahlenb.  (ciliata     eor. 
norrenca). 

Huteri,  Kern.,  351. 

imbricata,  Lag.  Bodr.  (tetraqoatra, 
.Sows.). 

tiieoRspt(;«a,  Poepp.  (tetngyna). 

incrassata,  Lange,  360. 

intricaia,  Duf.  (montana  «ar.  in- 
tricata). 

isaurica,  Boiss.,  396. 

Jamesoniana,  Sohrb,,  383. 

juncea,  .8106.,  397. 

juniperina,      Thuill.    (grandiflora 
var.  triflora). 

juniperina,  Vill.  (grandiflora  tror. 
multiflora). 

Jussiai,  St-Hil.  (lanuginosa). 

kansuensis,  Maxim.,  402. 

Eoriniana,  Fisch,,  410. 

Kotschyana,     Fenzl    (tmolea    ear. 
Kotscbyana). 

kumaonensis,  Maxim.,  407. 

lanu^nosa,  Rohrb.,  377. 

laricifoHa,  Lapeyr.  (grandiflora). 

/ojw,  Fisch.  (grandiflora). 

Ijoxmanni,  Fisch.  (capillaris). 

Ledebouriana,  i'^n^/.  400. 

leptooiados,  G^uss.,  367. 

Lessertiana»  Fenel,  401. 

lesurina,  Z(>r0^,  346. 

libanotica,  Kotschy,  354. 

Liebmanniana,  Rohrb.,  358. 

%snctiia,  Leo.  &  Lamot.  (lesurina). 

Unearifolia,  Poir.  (montana). 

liniflora,    Willd.   herb,    (grandi- 
flora). 

Uoydii,    Jord.    (serpyllifolia    Mr. 
macrocarpa). 

longifolia,  £106.,  399. 

longifolia,  DC.  (saxatilis). 

longistyla,  jPVancA.,  432. 
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Araisris  Lofloosii,  Texid.,  359. 
Ijohnidea,  Bi^.,  395. 
lyoopodioides,  WiUd.  herb.,  384. 
macradenia,  iS.  Wats.,  417. 
macroeep&la,  Boiss.,  370. 
Mandoniana,  Wedd.,  389. 
Marnchlinm,     Slooh    (serpjllifolia 

vor.  alpina). 
maasiliensiii,  Fenzl,  426. 
meealantha,  Rokrb.,  379. 
melandryoides,  Edgew.,  374. 
i    Meyeri,      Fenil     (capillaris     var. 

Meyeri). 
microphylla,  PAt^.,  887. 
minutifloroj  Lose,  (leptoclados). 
fnixta,    Lapejr.    (grundiflora   var. 

mixta). 
modesta,  />»/.,  356. 
numiafui,  AU.  (grandiflora). 
moDtana,  Linn.,  346. 
monticola,  Buckl.  (Bentbami). 
montioola,  Eldgew.,  402. 
Moritziana,  rax    (pjonophjlloides 

var.  Moritziaca). 
multicaiUis,      lAnn,    (oiliata    tfor. 

frigida). 
muUicaulis,  Phil,  (serpens  var,  an- 

dioola). 
multicatUis,    Schur     (biflora    ror. 

apetala). 
mttro^  Edgew.  ex  J.  F.  Watson 

(festucoides). 
fnuralitj  Sieb.  (graToolens). 
mcM^^/brmw,  Edgew.   (polytrichoi- 

des). 
inusciformit,     Triana   ^   Planch., 

376. 
musooides,  H.  B.  #  K„  376. 
nana,  B(>»8.  ^  Heldr.,  371. 
nana,  Willd.  herb,  (musooides). 
napuli^era,  Franch.,  345. 
nardi^ia,  Ledeb.  (capillaris  vor. 

naidifolia). 
nemorosoj  H.  B.  &  K.  Hanuginosa). 
nepalensis,  Spreng.,  429. 
nevadonsis,  Boiss.,  369. 
nUghirensis,  Fensl  (Balanss). 
nilghirenais,  FTiaA/  j-  ^m.,  343. 
nitida,  Bohrb.,  375. 
norve^a,  Gunn.  (oiliata  var,  nor- 

Tegioa). 
obtusiflora,  Kunse,  344. 
orbioularis,  Fts.,  370. 
orbioulata,  Boyle,  356. 
Orbignyana,  ^ec^^f.,  384. 
oreophila.  Hook.  J.,  410. 
atiUndee,  Adams  (saxatilifl). 
ovalifolia,  Somm,  ^  Lev.,  372. 
oxrpetala,  Sibth.  ^  Sm.,  357. 
pjustris.  ^atti2.,  387. 


Arenariapamphylioa,  Boise,  j-  Heldr,, 

357. 
papulosa,  Steud.  (graveolens). 
poradoxa,  Bartl.  (lanuginosa). 
parvifiora,  Jacks,  [sphalm.]  (paryi- 

folia). 
parvifolia,  P«iM.,  382. 
patagonica,    Phil,    (palustris    var. 

patagonica). 
patula,   Martr.    (serpyllifolia  var, 

patula). 
pedunoulosa,  Wedd,,  426. 
pentandra,  Maxim,,  373. 
persica,  Boiss.  (Lessertiana). 
peruviana,  Poepp.  (lanuginosa). 
Peyritschii,  Bohrb.,  389. 
pleurantha,  Phil.,  381. 
Pueppigiana,  Bohrb.,  390. 
polycnemifoUa,  Boiss.,  393. 
polytrichoides,  Edgew,,  404. 
Pomeli,  Jtfttn^y,  343. 
procera,  Spreng.  (saxatilis). 
Pnewidskii,  Maxim..  408. 
paeudarmeriastrum,  /^oify,  365. 
|>m6mc«m,  Urv.  (graveolens). 
pulvinata,  Edgew.,  405. 
pungens,  Clem.,  393. 
pungens,  Steph.  (capillaris). 
purpurascens,  i^om.,  390. 
pumla,  Stapf  (pamphylioa). 
pycnopbylla,  Jttohro.,  424. 
pycnophylloides,  Pax,  425. 
pyrenaica,  Steud.  (montana). 
quadridentata,  WiHiams,  432. 
querioides,  Pourr.  (incrassata,  capi- 

tata?). 
racemoea,  Willk.,  361. 
radians,  Benth,,  423. 
Bedowskii,  Cham.  ^  SchUcht.,  353. 
reptans,  Hemsl.,  383. 
retosa,  £ows.,  356. 
rhodia,  Boise,  (grareolens). 
rigida,  ^i«6.,  409. 
rivularis,  PhiL  (serpens  t;ar.  andi- 

oola). 
Boborowskii,  Maxim.,  413. 
Bohrbachiana,  Garcke,  384. 
rostfa,    Salzm.      (emarginata    var. 

Salsmanni). 
rotundifolia,  Bieb.,  352. 
Boylei,  Fenzl  (festucoides). 
ruscifolia,  Req.  (cinerea). 
sabulinea,  ^rue^.,  358. 
SaUrmanni,  Presl  (raoemosa). 
saponarioides,  Boiss.  &  BaL  (macro- 

sepala  tar.  minor). 
saxatilis,  Bout.  herb,  ftr  Willd.  k 

Lange  (obtusiflora). 
saxatilis,  Lapeyr.  (grandiflora  var. 

multiflora). 


Lnrir.  joxjbk. — botaky,  vol.  xxxiii. 
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Arenftria  BaTat.il iw,  lAnn,,  d97. 
Saxifraga,  Feml,  418. 
Baxota,  A.  Gray,  388. 
Kobra,  Yahl  (lanuginoea). 
acariosa,  Botss.,  40^ 
acopulorumf  H.  B.  &  K.  (serpeiiB). 
sccpulorum,  Schlecht  (lanuginoaa). 
■erpeiiB,  H,  B.  #  JT.,  385. 
terpens  var.  Orkabm,  Sobrb.  (bry- 

oides). 
ierpyllifolia,  Bourg.  (neyadenns). 
serpt/Ui/blia,  Gubs.  (leptocladoB). 
serpyllifolia     yar.    tenuiar,    Koch 

(leptoclados). 
terpiUi/'oliat   auct  itaL    (Beipylli- 

folia). 
Borpyllifolia,  Xtfin.,  365. 
&erpylloides,  0.  Ghnj.  (serpenB). 
setacea,  Fisch.  (lychnidea). 
setacea,  ThuiU.  (capiUariB). 
setosa,  Willd.  (caf  illaris). 
sihirica,  Pere.  (capillaris). 
bipylea,  Boiss.  (grayeolenB  var.  gla- 

bresceDB). 
BOratenaiB,  Rohrh.,  381. 
sordida,  Cbaub.  (emarginata). 
Bpathulata,  Dejf.,  389. 
apharocarpa  Martr.  (non  Tenore), 

(Beq)yllifolia  var.  patula). 
apharocarpa,  Tenore  (Berpyllifolia 

var.  Bcabra). 
sgualida,    Dur.    (emarginata    wr, 

Sakmanni). 
stenophylla,  Let^b.  (saxatiliB). 
Steveniaruit  Boibb.  (blepharopbylla 

var.  breviflora,  Williams), 
stoloniferaf  VilL  (grandiflora  var. 

stoloDifera). 
Stracheyi,  Edyew.,  374. 
Stuebelii,  Bieron.,  388. 
sfyffia,  BoiBB.  (gracilia  var,  Btygia). 
subulata,  Ser.  (capillariB). 
Szowitzii,  Boiss.,  395. 
tenella,  Duthie,  ined.,  356. 
tenera,  Id'jew.,  428. 
^^Tzuid,  J.  Gay  (contfovorea). 
tetragyna,  Willd.  kerb.  ap.  SchlechL, 

407. 
teiraquetra,  All.  (capitata). 
tetraquetra,  ifoiw.,  361. 
tetraqvetra  Tar.  aggregata,  Eeicbb. 

(capitata). 
tetraquetra  (excl.   var.  /3.),   Linn., 

3/an^.  Plant,  (capitata). 
tetrasticba,  Boiss.,  401. 
tmolea,  Boiss.,  352. 
tomentosa,  Willk.,  354. 
transsilvanica,  Simk.  (rotundifolia). 
tremida,  Boiss.,  367. 
trichophora,       Franch.      (yunnan- 
ensis). 


Arenaria    irichotoma,    Boias.    (Lede- 
bouriana  twr.  parviflora,  3otM.). 
triflora,  Linn,  (grandiflora  wr.  tri- 

flora). 
TBchucktacborum,  Begel,  411. 
ttoranico,  Spreng.  (graminifolia). 
uralefuis,  Pall,   (aerpyllifolia    rar. 

yiscidula). 
unlna,  Bobinson,  412. 
Talentina,  Boiss,,  350. 
i^oria,  Dulac  (Berpyllifolia). 
visoida.  Hall.  f.  (aerpyllifolia). 
viscosa,  FJBch.  (capillariB). 
FfW/tcAtaM,  Ser.  (aerpyllifolia). 
yunnanenBiSy  Franch.,  430. 
Bigelowia    elongaia,    Bafin.    (lanugi- 
noaa). 
»Mm/a«a,  Rafin.  (montana). 
Brachystemma    calycinum,    D.    Bon 

(nepalenais). 
Brewerina     sufrutescms,    A.    Gray 

(congeata  var.  suffruteacens). 
Cerastium  arenarioides,  Crantx  (apatb- 
ulata). 
latifolium,  Vitm.  (Saxifraga). 
wirpurascens,  Fenzl  (purpuraflcena). 
Cherleria  bisulca,  Bartl.  (biaulca). 
graudijiora,  D.  Don  (globiflora). 
juniperina,  D.  Don  (denaiaaima). 
nUida,  Bartl.  (nitida). 
Dohphragma  globijlorum.  Fend  (glo- 
biflora). 
juniperinum,  Fenzl  (densiaaiina). 
Dvfourta  purpuraacens,  Gren.  (pup- 

puraacens). 
Eremogone  airafolia,  Fend  (capillaria 
t>ar.  airafolia). 
capillaris,  Fenzl  (capillaris). 
cephalotes,  Fenzl  (cepbalotea). 
cucubaloides,    Hohen.    (cucubaloi- 

dea). 
davurica,  Fenzl  (juncea). 
fonnosa,  Fenzl  (capillaria  twr.  for- 

moBa). 
graminea,  0.  A  Mey.  (graminea). 
graminifolia,  Fenzl  (graminifolia). 
gypsopkiloides, .  Fenzl     (gjpsophi- 

loides). 
Holostea,  Rupr.  (Holoslea). 
juncea,  Fenzl  (juncea). 
longifoUa,  Fenzl  (eaxatilia). 
lychnidea,  Eupr.  (lychnidea). 
micrantha,  Schur  (graminifolia). 
nardifolta,    Fenzl    (capillaria    var. 

nardifolia). 
otitoides,  Fenzl  (Baxatilis). 
procera,  Eeicbb.  (aaxatilis). 
pungens,  Fenzl  (puneens). 
rt^?rf<y,  Fenzl  (rigida). 
stenophylla,  Fiadi.    &  Mey.  (aaxa- 
tilis). 
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Efemogone  subulaia,  Fenzl  (oapUlaris). 
Euthmia     rotuncUfoliOf    Bupr.     (ro 
tundifolia). 
aerpt/ll{foiiat  Bupr.  (serpjllifolia). 
Gouffeia  arenarundes,  Sob.  &    Caat. 
(massiliensit). 
craagiuacula,  Oambess.    (holueteoi- 

des). 
holosteoides,  C.  A.  Mey.  (holoste- 
oides). 
Gypnophiia   aggregata^  Linn,    (capi- 
tata). 
aucculina,  Oaly.   et    Zohrab,   1867 
.     (blepbarophyUa),  403. 
Lepyrodiclis  certatioides^  £ar.  k  Kir. 
(holoflteoidea  var.  ceiiutioide«). 
hoiosteoidea^  Fenzl  (holosteoides). 
panioultUa,  Stapf  (holoateoides  var. 

panioulata,  JrUliams). 
guadridentata,  Maxim,  (quadriden- 

tata,  Williams), 
atellarioides,  FisoL   &  Mey.  (holo- 
steoides      var,     atellarioides, 
Williams), 
tenera,  Boisa.  (tenera). 
Lobelia  brgoides,  Willd.  herb,  (dicra- 

noides). 
Micropetalum      lannginosum,      Pers. 
(lauugiuoBa). 


Mahringia  nemoroKtf  Fenzl  (lanugi- 
nosa). 
uTnbrosa^  A.  Gray  (saxosa). 
OdotUostemitia    glandulosum,    Benth. 

(glaadulosa,  Williams). 
Pettera  gramini/olia,  Beiohb.   (aaxa- 

tilis). 
Plinthine  aggregaia,  Beiohb.  (oapitata). 
teiraqueira,     Beiohb.     (tetraquetra 
var.  pyrenaica). 
Spergula    ciliaris^    Brot    (conimbri- 

oensis). 
Spergulastrum    lanuginosum,    Michx. 

(lanuginosa). 
Stellaria  aculeatay  Soop.  (grandiflora). 
Arenarittt  linn.  herb,  (spathulata). 
elongata,  Nutt.  ((lanuginosa). 
Kingii^    S.   Wats,    (congesta    var, 

JUngii). 
lanuginosa^  Torr.  k  Gray  (lanugi- 
nosa). 
Umgepedunctdata,    Baldw.   (lanugi- 
nosa). 
muraliSf  Link  (oapitata). 
pubescens,    "Willd.    herb,    (lanugi- 
nosa). 
saxaliliSf  Scop,  (saxatilis). 
Saxifraga,  Bertol.  (Saxifraea). 
serpgUifolia,  Scop,  (serpylliioiia). 


The  Comparative  Anatomy  of  certain  Genera  of  the  Cjcadaceae  *. 

By  W.  C.  WoRsDELL,  F.L.S. 

(Plate  20.) 

[Bead  drd  February,  1898.] 

Inteoduction. 

Material  of  various  Cycadaceous  plantn  having  at  different 
times  within  the  past  year  or  two  been  placed  at  my  disposal,  I 
made  a  careful  investigation  of  the  anatomical  structure  of  the 
plants  concerned.  The  greater  part  of  the  material  afforded 
little  of  a  novel  character,  but  one  or  two  of  the  plants  examined 
exhibited  interesting  and  striking  structures.  It  was  considered 
worth  while  to  describe  in  a  single  paper  each  plant  in  succession 
which  I  had  investigated,  although  the  structure  of  some  of 
these  differs  little  from  what  has  already  been  described  in  other 

*  From  the  Jodrell  Laboratory,  Boyal  Gardens,  Kew. 
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plants.  As  our  kaowledge  of  the  aDatomj  of  the  Cjcads  is  at 
present  somewhat  meagre,  it  seems  desirable  to  record  any- 
fresh  observations  on  the  internal  structure  of  plants  of  that 
order  even  when  that  structure  is  of  a  comparatively  normal 
type. 

Ctcas  bevolttta,  Thunh. 

Young  Seedling^. 

I  examined  two  young  seedlings  of  this  plant.  The  chief 
points  in  their  structure,  to  be  described  below,  are  the  vernation 
of  the  cotyledons^  the  structure  of  the  vascular  "bundles  of  the 
latter^  the  connexion  of  these  bundles  with  the  stem,  and  the 
extrafasdcular  vascular  structures  of  the  hypocotyU  In  one  of 
these  seedlings  the  plumule  is  scarcely  as  yet  visible  between 
the  stalks  of  the  cotyledons,  and  the  radicle  still  quite  short 
(PI.  20.  figs.  1  A  2).  The  other  seedling  is  somewhat  older,  the 
plumule  having  grown  out,  bearing  two  conspicuous  scale-leaves 
which  almost  completely  enclose  it  (figs.  3  &  4).  The  hypogeal 
cotyledons  are  united  together  and  embedded  in  the  endosperm  of 
the  megasporangium  (fig.  3)  :  they  are  thick  and  fleshy ;  the  two 
together,  united  by  their  ventral  surfaces,  are  round  in  contour, 
as  seen  in  transverse  section.  They  separate  at  the  tips,  as  they 
do  below  in  the  stalk.  Each  cotyledon  has,  morphologically,  a 
conduplicate  vernation :  this  is  proved,  firi^t,  by  the  arrange- 
ment of  the  bundles  in  a  A-shape,  the  open  part  of  which  is 
directed  towards  the  ventral  surface  ;  secondly,  by  an  indication, 
in  the  free  tip  of  the  cotyledon,  as  seen  in  transverse  section,  of 
the  place  of  union  of  the  two  folded  portions  of  the  lamina  by  a 
line  of  cells,  smaller  in  size  and  with  more  conspicuous  nuclei 
than  the  rest,  extending  a  short  way  inwards  from  the  ventral 
face ;  one  of  the  two  lobes  thus  formed  is  considerably  larger 
than  the  other.  Some  endosperm  extends  part  way  along  the 
ventral  surface  of  the  organ. 

The  A  opens  out  more  or  less  markedly  in  the  tip  of  the  cotyle- 
don, as  also  below  in  tlie  lower  part  of  the  stalk,  regions  where 
the  organ  becomes  more  flattened  and  less  angular  in  shape, 
rhe  cotyledons,  except  at  the  tip,  are  completely  connate  and 
are  not  easily  separable.  In  transverse  section  the  place  of 
union  of  the  two  is  indicated  by  two  rows  of  cells  running  across 

*  Cf.  Bower :  **  On  the  Comparative  Morphology  of  the  Leaf  in  Yasoular 
Cryptogams  and  GymnoepermB,"  Phil.  Trans.  Tol.  175.  1884,  p.  583. 
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the  broadest  part  of  the  circular  section,  which  are  smaller, 
squarer,  and  more  compactly  joined  together  than  those  of  the 
rest  of  the  tissue.  In  one  of  the  small  seedlings  one  of  the 
cotyledons  is  partly  aborted ;  the  other  is  considerably  contorted 
and  slightly  folded  round  the  smaller  one. 

In  the  tip  of  the  cotyledon,  aa  seen  in  transverse  section, 
are  five  bundles,  one  of  which  lies  right  on  the  edge  of  the  endo- 
sperm. They  are  collateral  in  structure.  The  chief  peculiarity 
is  the  development  of  a  very  conspicuous  transfusion-tissue 
arising  &om  the  centripetal  xylem,  which  I  have  already  described 
in  a  former  paper  *.  This  transfusion-tissue  is  not  seen  in  such 
great  development  in  the  larger  seedling,  only  the  smaller  tra- 
cheides  of  this  tissue  which  occur  on  the  sides  of  the  phloem  are 
there  seen.  It  disappears  lower  down  in  the  cotyledon.  The 
centrifugal  xylem  gradually  predominates  as  the  bundles  ap- 
proach the  base  of  the  cotyledon.  In  each  cotyledon  the  five 
bundles  fuse  into  three,  which  pass  into  the  stem  to  form  part 
of  the  central  cylinder.  This  course  of  the  cotyledonary  bundles 
into  the  stem  is  interesting  inasmuch,  as  is  also  the  case  with 
those  of  the  scale-leaves,  it  differs  from  the  girdle-leaf -traces 
of  the  foliage-leaves  in  being  perfectly  straight,  and  radial  in 
direction,  whereas  the  girdles  assume  a  tangential  and  circular 
direction  through  the  cortex  of  the  stem.  This  latter  course  of 
the  bundles  is  probably,  therefore,  a  modem  acquirement,  the 
leaf-trace  bundles  origiualiy  having  a  straight  course  like  those 
of  the  scale-leaves  and  cotyledons.  As  seen  from  the  respective 
places  of  insertion  of  their  bundles,  the  cotyledons  are  not  both 
placed  at  the  same  level  on  the  stem.  Eventually,  the  central 
group  of  bundles  of  the  stem,  which  are  entirely  collateral  in 
structure,  and  whose  xylem  is  wholly  centrifugal,  form  a  cylinder 
whose  bundles,  in  one  or  two  places,  are  united  to  form  an  arc. 

A  transverse  section  of  the  young  plumular  leaf  shows  a 
group  of  eight  or  nine  bundles  forming  an  irregular  Q :  they 
appear  under  a  low  power  perfectly  concentric  structures;  in 
reality,  the  phloem  lies  on  one  side  only,  though  very  much 
curved  into  an  arc  of  tissue  around  the  minute  group  of 
scarcely  thickened  tracheides ;  the  phloem  fibres  are  also  already 
differentiated. 

Unlbrtunately,  the  exact  transition  from  stem  to  root  was  not 

*  "  Transfusion-tissue :  its  Origin  and  Function  in  the  Leaves  of  Oymno- 
spermous  Plants"  :  Trans.  Linn.  tioc.  ser.  II.  Bot.  vol  t.  1897,  pp.  301-319. 
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seen ;  it  must  take  place  very  high  up,  immediatelj  below  the 
ioBertion  of  the  cotyledons. 

In  the  larger  needling,  in  the  region  close  beneath  the  insertion 
of  the  cotyledons,  viz.  in  the  upper  hypocotyl,  there  is  an  oval 
cylinder  of  well-developed  secondary  xylem  and  phloem  enclosing 
a  parenchymatous  tissue  in  which  is  the  diarch  plate  of  xylem 
with  its  protoxylem  group  at  each  end,  though  this  latter  is  be- 
coming broken  up  and  the  pith  smaller  in  area  in  the  uppermost 
part  of  this  region.  In  the  phloem,  especially  in  the  well-marked 
primary  phloem,  are  numerous  fibres,  somewhat  resembling 
tracheides  as  seen  in  trausverse  section.  Outside  this  is  a  zone, 
several  layers  thick,  of  pericycle,  bordered  externally  by  a  well- 
marked  endodermis.  In  the  pericycle  of  this  region  of  the  root 
concentric  strands  occur  which,  to  the  number  of  three  or  four, 
and  varying  in  size  and  development,  occupy  isolated  positions 
around  the  central  cylinder.  They  are  conspicuous  and  well- 
developed.  Their  central  portion  is  filled  with  scattered,  iso- 
diametric  tracheides  with  reticulate  thickenings,  which  are  forojed 
by  a  surrounding  cambial  layer;  the  latest-formed  xylem- 
elements  on  the  periphery  of  these  are  rather  more  regular  in 
shape  and  position;  phloem  surrounds  the  whole,  thus  com- 
pleting the  stele  (fig.  5).  Lower  down  in  the  hypocotyl  it  is 
seen  how  these  structures  originate.  A  cambium  arises  in  the 
pericycle,  forming  phloem  on  the  inside  towards  the  central 
cylinder,  and  xylem  on  the  outside.  In  some  places,  at  the  end 
of  the  central  cylinder,  the  extrafascicular  cambium  is  seen  to 
be  continuous  with  the  normal  cambium  of  the  central  cylinder. 
Gradually  passing  into  the  upper  hypocotyledonary  region,  this 
anomalous  cambium  extends  round  and  forrns  eventually  the 
concentric  strands.  GDhis  is  evidently  the  same  phenomenon  as 
that  described  by  Gregg  in  the  root  of  Oycas  Seemanni,  Al. 
Braun*,  although  in  my  seedling  the  cambium  has  the  form 
of  a  local  ring,  and  never  forms  a  zone  round  the  central 
cylinder. 

In  a  younger  part  of  the  root,  where  secondary  thickening  of 
the  central  cylinder  has,  however,  begun,  there  is  as  yet  no  trace 
of  the  extrafascicular  cambium. 

The  youngest  part  of  the  root  of  the  larger  seedling  is  triarch, 
each  group  of  protoxylem  being  forked,  with  diverging  arms. 
An  outer  periderm  of  three  or  four  layers  is  present.  The 
*  '  Annals  of  Botany,*  rol.  L  1887. 


Digitized  by  VjOOQIC 


COMPABATIVE  JlKATOMY  OF  THE  CYCABACE*.  441 

youngest  part  of  the  root  of  the  young  seedling  appears  to  ha^e 
four  protoxylem  groups. 

We  thus  see  that  it  is  as  part  of  the  earliest-formed  tissues  of 
the  seedling  that  the  anomalous  strands  arise,  for  they  gradually 
dwindle  and  disappear  both  in  passing  upward  into  the  plumular 
stem  and  downward  into  the  root. 

The  tracheides  in  the  plumular  stem,  cotyledons,  and  scale- 
leayes  have  scalariform  thickenings  on  their  walls,  which, 
however,  merge  into  slit-like  pits  and  close  reticulations. 

Older  Seedlings. 

Two  other  seedlings  of  this  plant  came  to  my  hand,  both  of 
which  are  very  much  older  thau  the  last  two  described,  and  have 
already  undergone  a  considerable  amount  of  secoudary  thickening ; 
they  bear  two  or  three  foliage-leaves.  The  chief  features  in  their 
structure,  to  be  enlarged  upon  below,  are :  the  extrafascicular 
collateral  zones  of  secondary  thickening  outside  the  central 
cylinder y  the  secondary  concentric  strands  and  the  obliquely  out- 
going strands  in  the  cortex,  and  the  occurrence  of  centripetal  xylem 
in  some  of  the  leaf -traces  in  the  stem. 

In  the  hypocotyl  and  the  lowest  part  of  the  stem  the  central 
cylinder  is  surrounded  by  a  conspicuous  irregular  band  of  vascular 
tissue,  consisting  of  xylem  and  phloem  in  the  normal  position, 
which  in  places  is  broken  up  into  small  semi-concentric  strands. 
In  one  of  the  plants,  an  extra  strand,  but  very  weak  and  incon- 
spicuous, and  with  inverted  orientation  of  parts,  occurs  between 
the  central  cylinder  and  the  first  extrafascicular  strand  (cf.  Ma- 
crozamia  M'aseriy  Miq.)  *.  Lower  down  in  the  hypocotyl  these 
extrafascicular  strands  break  up  into  concentric  structures,  several 
in  number  and  of  different  sizes,  which  still  lower  down  die  out. 
Passing  in  the  opposite  direction  upward  through  the  stem,  the 
outer  strands  become  reduced  and  isolated  and  finally  fuse  with 
the  central  cjrlinder.  Some,  however,  appear  to  end  blindly  in 
the  cortex. 

These  strands  are  all  secondary  in  origin,  and  doubtless  re- 
present a  more  advanced  stage  of  the  small  concentric  strands 
described  in  the  root  of  the  young  seedlings. 

In  the  hypocotyl  broad  strands  are  seen  passing  out  obliquely 
from  the  central  cylinder,  some  of  which  arise  opposite  a  proto- 

*  Worsdell :  *'  On  the  Anatomy  of  Macrogamia,  as  compared  with  that  of 
other  Qenera  of  the  Cycadeas,"  Ann.  Bot.  yoL  x.  1896,  pp.  610-612. 
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zylem  group,  while  others  apparently  arise  from  the  region  be- 
tween two  protoxylem  groups.  Some  of  these  strands  remain  close 
outside  the  central  cylinder,  with  which  they  once  again  fuse  in 
another  part  of  their  course.  Others  pass  farther  out,  and 
become  split  up  into  three  or  four  concentric  strands  or  parts  of 
such.  Id  the  outer  part  of  the  cortex  they  assume  a  Tertical 
course;  their  tracheides  are  twisted  about  and  run  in  almost 
every  direction.  These  strands,  after  their  parts  have  become 
fused  into  a  single  circular  strand,  whose  centre  is  occupied  by 
short  and  angular  tracheides,  die  out  completely  where  that  part 
of  the  cortex  which  they  traverse  abruptly  terminates,  and  the 
root  assumes  a  much  smaller  diameter. 

In  one  place  a  small  strand  is  seen  running  off  straight  to  the 
margin  of  the  root. 

All  these  structures,  passing  obliquely  or  radially  outward 
from  the  central  cylinder,  possibly  represent  the  relics  of  an 
eifete  lateral  root-system,  but  of  this  I  can  say  nothing  certain. 

In  the  other  part  of  the  stem  occur  other  very  tmall,  round, 
concentric  strands  which  are  seen  to  run  up  to  the  base  of  the 
leaves  (fig.  6).  They  probably  die  out  lower  down  in  the  stem,  but 
this  was  not  traced.  Along  their  vertical  course  they  fuse  here 
and  there  with  leaf-traces ;  they  also  branch  frequently,  and  are 
therefore  very  unequal  in  size,  varying  also  considerably  ia 
shape  in  different  parts  of  their  course ;  in  places  they  open  on 
one  side,  forming  a  small  gap.  In  the  upper  part,  near  their 
termination,  the  strands  become  crescent-shaped  and  collateral 
in  structure,  and  eventually  fuse,  just  under  the  base  of  a  leaf, 
with  a  leaf-trace  bundle. 

The  small  strands  just  described  are  purely  cauliue  structures, 
belonging  to  a  system  external  to  the  extrafascicular  strands 
which  occur  immediately  around  the  central  cylinder,  and  per- 
taining to  the  same  category  as  the  cortical  cauline  strands 
already  known  to  occur  in  the  adult  stem  of  C^cas. 

Some  of  the  leaf-trace  htmdles,  observed  in  the  cortex  of  the 
stem,  have  some  centripetal  xylem,  which  is  quite  conspicuous ; 
many  have  already  lost  it  while  still  in  the  leaf-base.  The 
occurrence  of  this  tissue  in  these  bundles  is  interesting,  for  it  is 
a  rarity  in  the  vegetative  system,  and  is  here  to  be  considered 
as  constituting  an  abnormal  variation  from  the  usual  type  of 
structure  in  these  leaf-trace  bundles. 
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Cycas  media,  jB.  Br. 
Adult  PlanU 

I  investigated  a  large  stem  of  this  species,  about  14  inches  in 
diameter,  and  containing  about  a  dozen  vascular  rings  \  the 
structure,  therefore,  would  be  in  every  respect  much  more 
advanced  than  in  the  previous  specimens  of  Cycas  which  I 
had  studied. 

The  only  special  points  to  be  noted  here  are :  the  peculiar 
structure  of  the  girdle-leaf-trace  bundles,  and  the  large  concentric 
strands  in  the  cortex,  the  remaining  parts  of  the  structure  being 
sufficiently  normal. 

In  the  outer  part  of  the  cortex  there  is  a  very  thick  formation 
of  periderm,  consisting  of  but  a  small  quantity  of  cork,  but  a 
very  large  amount  of  phelloderm,  the  latter  contaiuing  groat 
numbers  of  ston^cells. 

Bunning  obliquely  out  from  the  periderm  in  a  tangential 
direction  are  the  girdle-leaf-trace  bundles,  with  their  xylem 
directed  inwards.  As  seen  in  transverse  section,  i,e,  in  a 
radial  section  of  the  cortex,  these  bundles  are  elongated  radially 
and  are  rather  narrow  tangentially.  They  present  a  peculiar 
feature  which  has  not  been  noticed  in  the  girdles  before  either 
of  this  or  any  other  genus,  inasmuch  as  they  exhibit  a  distinct 
tendency  to  assume  a  concentric  structure,  a  cambium  extending 
round  in  circular  form  on  either  side  of  the  bundle  and  forming 
several  layers  of  parenchyma,  amongst  which  occur,  either  in  small 
groups  or  singly,  isodiametric  or  slightly  elongated,  reticulate 
tracheides,  of  very  irregular,  angular  shape.  In  some  bundles 
the  concentric  disposition  of  these  secondary  cells  is  not  so 
obvious,  but  in  others  they  form  a  nearly  complete  circular 
strand,  of  which  the  bundle  is  a  segment.  As  seen  in  longitudinal 
section  of  the  bundle,  the  xylem  of  its  main  part  consists,  on  the 
inner  side,  of  a  band  of  reticulate  elements,  which  are  succeeded 
by  Bcalariform  tracheides,  next  to  these  come  tracheides  with 
very  thick  walls,  and,  apparently,  simple  pits,  for  no  border  is  seen 
to  be  developed ;  the  tracheides  nearest  the  phloem  have  very 
narrow,  elongated,  bordered  or  scalariform  pits.  These  girdles 
have  an  irregular  course,  and  there  occur,  moreover,  between 
them  curved  radial  connexions. 

In  some  parts  of  the  cortex,  at  its  extreme  outer  edge,  and 
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juBt  to  the  inside  of  the  periderm,  are  found  the  eauline  cortical 
strandi  which  run  perpendicularlj  through  the  stem.  At  this 
stage  in  the  development  of  the  stem  they  are  of  large  size  and 
are  greatly  extended  in  the  tangential  direction,  but  very  narrow 
radially  (PL  20.  fig.  7). 

They  have  a  distinctly  concentric  structure,  though,  owing  to 
the  compression  which  they  have  undergone  through  the  growth 
of  the  stem,  they  appear  rather  to  consist  each  of  two  mutually 
inversely  orientated  strands,  of  which  fig.  8  represents  only  a 
small  portion.  In  the  central  region  of  such  a  Btrand  is  a  dense 
mass  of  tracheides,  irregular  and  angular  and  mostly  isodiametric 
in  shape,  and  lying  in  every  conceivable  direction;  many  of 
them  have  beautiful  reticulations  on  their  walls,  others  bordered 
pits  (fig.  9).  MetteniuB,  in  his  description  of  these  eauline 
strands,  speaks  of  these  tracheides  as  pertaining  to  the  pith, 
which  is  a  very  natural  inference  from  their  position  and  very 
irregular  arraogemeut.  They  belong,  however,  to  the  xylem, 
and  are  in  reality  the  elements  first  formed  by  the  cambium  on 
the  inner  side  of  the  latter.  Subsequently,  the  cambium  forms 
eight  or  ten  layers  of  tracheides  of  the  normal  kind,  which  occur, 
as  seen  in  trausverse  section,  either  in  single  rows  or  in  groups 
of  two  or  three  rows,  these  strands  being  separated  by  wide  rays 
of  parenchyma.  The  phloem  is  of  about  the  same  thickness  and 
contains  great  numbers  of  small  fibres.  As  seen  in  longitudinal 
section,  the  tracheides  have  bordered  or  scalariform  pits.  The 
whole  of  the  tissues  composing  these  eauline  strands  are  secondary ; 
and  the  strands  are  situated  immediately  to  the  inside  of  the 
periderm,  if  not  partially  embedded  therein,  for  the  large  stooe- 
cells  characteristic  of  the  periderm  occur  in  abuudauce  in  the 
phloem  of  these  strands,  and  appear  to  be  in  radial  rows  which 
are  continuous  outward  with  those  of  the  periderm.  These 
strands  are  not  always  perfectly  vertical,  but  occasionally  assume 
for  a  short  distance  a  horizontal  course ;  at  intervals  the  place  of 
juncture  with  a  leaf-trace  bundle  is  observed. 

The  vascular  zones^  as  above  stated,  are  twelve  in  number. 
The  segments  composing  them  are  very  irregular  in  position  and 
the  tracheides  have  the  usual  curved,  bent  course,  as  seen  in 
tangential  section.  The  innermost  zone  of  wood  is  very  much 
subdivided  in  places  into  single  rows  of  tracheides,  the  parenchy- 
matous tissues  being  greatly    developed.      Bemnants    of   the 
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protoxylem  can  be  detected  in  the  outermost  region  of  the 
pith.  The  tracheides  of  the  secondary  wood  have  the  usual 
bordered  pits.  On  the  inner  side  of  each  zone  of  wood  can 
usually  be  seen  the  short,  angular,  irregularly-shaped  tracheides 
that  were  observed  in  Maerozamia  *  in  a  similar  position ;  they 
often  occur  in  vertical  rows,  at  other  times  are  irregularly 
scattered  in  the  parenchyma.  They  are  the  first-formed 
tracheides  of  the  outer,  secondary  zones  of  wood,  and  are  of 
the  same  nature  as  those  of  the  cortical  strands  above  described. 
They  usually  have  bordered  pits  on  their  walls,  but  often  have 
a  kind  of  reticulation  instead,  which  is  probably  due  to  the 
absence  of  the  borders  in  closely-set  pits.  The  phloem  of  the 
secondary  zones  has  often  only  half  the  thickness  of  the  xylem ; 
it  contains,  as  in  all  Gycads,  numerous  fibres. 

In  both  transverse  and  tangential  section  the  course  of  the 
leaf-traces  through  the  medullary  rays  is  very  well  seen.  In  the 
latter  section,  where  they  are  transversely  viewed,  their  orien- 
tation is  seen  to  be  rather  diverse,  the  xylem  being  directed 
either  upwards,  sideways,  or  obliquely. 

The  structure  of  the  stem,  as  seen  in  this  plant,  is  therefore 
an  extension,  and  the  ultimate  outcome,  of  the  structure  observed 
in  the  much  younger  plants  of  Oycas  revoluta^  Thunb. 

Magbozamia  sfibalis,  Miq, 

Yowng  Seedling. 

Two  plants,  both  still  attached  to  the  megasporangium,  came 
under  my  investigation,  one  of  which  had  developed  one  or  two 
foliage-leaves,  the  other,  being  much  younger,  had  as  yet 
developed  none. 

The  only  points  of  importance  in  the  anatomy  are:  the 
similarity  in  structure  of  the  cotyledons  to  what  obtains  in 
Cycas,  the  absence  of  any  unusual  structure  in  the  pith  of  the 
stem,  and  the  occurrence  of  obliquely  outgoing  strands  in  the 
hypocotyh 

In  the  cotyledon  the  bundles  are  arranged  as  in  the  case  of 
Cycas,  They  are  quite  collateral  in  structure,  but  some  amongst 
them  are  more  or  less  curved.  A  large  amount  of  centripetal 
xjlem  is  present,  some  of  which  extends  round  to  the  sides  of 

*  Wendell,  in  Ann.  Bot  voL  z.  pp.  608,  613. 
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the  bundle;  the  outermost  tracheides  are  larger  and  have 
reticulations  on  their  tranttverde  walls,  some  of  the  latter  being 
interspersed  amongst  the  ordinary  tracheides  of  the  centripetal 
xylem.  Thus  the  same  transition  occurs  here  between  the 
centripetal  xylem  and  the  transfusion-tissue  as  is  the  case  iu 

The  bundles  of  the  petiole  of  the  young  foliage-leaf  have  the 
normal  Cycadean  structure,  the  xylem  consisting^  in  the  upper 
part  of  the  organ,  chiefly  of  centripetal,  in  the  basal  part  almost 
entirely  of  centrifugal  xylem.  An  interesting  transition  between 
these  two  types  of  xylem-development  can  be  followed  where,  in 
proportion  as  the  centripetal  xylem  decreases,  the  centrifugal 
xylem  increases  in  quantity,  until  the  latter  completely  replaces 
the  former. 

A  traasYerse  section  of  a  thick  scale,  situated  in  the  region 
between  the  insertion  of  the  cotyledon  aud  that  of  the  foliage- 
leaves,  shows  it  to  possess  three  bundles  with  mesarch  structure 
and  four  or  five  mucilage-canals ;  in  each  of  the  latter  is  a  fringe 
of  thyloses,  these  not  having  extended  as  far  as  the  centre.  On 
the  dorsal  side  of  the  scale  are  two  distinct  layers  of  periderm, 
which  become  confluent  towards  the  margin.   ^ 

The  item  exhibits  a  single  cyliDder  of  vascular  tissue.  The 
xylem-strands,  as  usual  in  Cycads,  have  a  very  irregular,  curved 
course.  Eeticulate  protozylem-elements  occur  on  the  inner  side 
of  the  wood. 

As  showing  what  marked  and  important  variation  in  structure 
may  occur  between  two  species  of  the  same  genus  in  this  order, 
I  may  recall  the  structure  of  the  stem  of  Macrozamia  Fraseri^ 
Miq.,  in  which,  besides  the  flrst-formed  cyliuder,  two  or  three 
others  arise  successively  ou  its  outer  side ;  while  in  the  pItU  a 
well-developed  cauline  system  of  bundles  is  present*.  In 
M.  spiralis^  Miq.,  neither  of  these  highly  interesting  characters 
in  the  structure  obtain.  It  is  true  that  I  am  dedcribing  very 
young  plants  of  this  species ;  but  I  feel  sure  that  tbey  are  not  so 
young  but  that,  if  these  characters  were  really  possessed  by  the 
plant,  they  would  already  have  given  some  indication  of  their 
presence. 

In  a  transverse  section  of  the  hypocotyl,  where  the  central 
cylinder  is  still  of  considerable  thickness,  strands  of  vas- 
cular tissue  are    seen  passing   obliquely   outward   from   the 

*  WorsdeU,  Ann.  Bot  vol.  x.  1896. 
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central  cylinder,  bo  that  throughout  their  course  they  appear 
in  transYerse  section.  They  contain  isodiametric,  reticulate 
tracheides.  In  one  case  such  a  strand  is  seen  to  divide  into 
three  distinct  parts,  apparently  possessing  root-structure,  of 
which  the  middle  strand  passes  directly  outwards,  and  one  to 
either  side  in  a  tangential  direction.  It  is  possible  that  these 
strands  belong  to  an  effete  system  of  lateral  roots;  and  it  is 
probable  that  they  are  of  the  same  nature  as  the  large  compound 
strands  described  on  a  previous  page  as  occurring  in  the  cortox  of 
the  hypocotyl  of  Cycw  revolutay  Thunb.,  but  one  cannot  speak 
with  any  certainty.  Two  cases  of  dichotomous  branching  of  a 
lateral  root  were  observed  in  a  younger  seedling,  in  which  the 
root-stele  passes  directly  outward  from  the  diarch  stele  of  the 
parent  root  and  in  the  outer  part  of  the  cortex  dichotomizes 
po  that  each  branch  diverges  to  one  side,  passing  obliquely 
away;  a  knob-like  projection  on  directly  opposite  sides  of 
the  root  indicates  the  position  of  the  young  lateral  roots, 
which,  however,  would  probably  never  become  anything  more 
than  rudiments. 

Lower  down  the  root  becomes  extremely  swollen ;  owing 
to  the  enormous  increase  of  the  parenchymatous  tissues,  the 
vascular  strands  composing  the  central  cylinder  become  widely 
separated  and  scattered  throughout  the  ground-tissue,  and  are 
relatively  but  little  developed  and  few  in  number.  Characteristic 
thin-walled  sclerides  occur  in  groups  in  the  pith,  cortex,  or 
medullary  rays  of  the  xylem. 

In  the  lower  portion  of  the  root,  where  its  fleshy  consistence 
has  disappeared,  the  characteristic  diarch  plate  is  found.  The 
pericycle  consists  of  from  6-8  layers  of  cells  and  is  bounded  by  a 
conspicuous  endodermis.  Dark-walled  fibres  occur  scattered  in 
the  cortex.  Two  layers  of  periderm  are  to  be  observed — the  one 
external  and  hypodermal,  the  other  internal  and  occurring 
immediately  to  the  outside  of  the  pericycle. 

Stakgeria  pabadoxa,  T.  Moore. 
Young  Seedling, 

It  was  my  good  fortune  to  be  able  to  investigate  a  young 
seedling  of  this  plant  grown  in  the  Boyal  Gardens. 

As  the  adult  plant  exhibits,  both  in  its  fuliage  and  in  the 
mesarch  structure  of  the  vascular   bundles  of  the  peduncle,  a 
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strikiog  approach  to  the  more  primitiye  conformation  and 
structure  of  Ferns,  I  began  mj  study  of  the  seedling  plant  with 
the  full  expectancy  of  discoTeriDg  some  primitive  character  or 
other  which  would  serre  to  distinguish  it  in  some  way  from 
Cycads  generally.  And  in  this  I  was  not  disappointed,  for  the 
especial  point  to  be  insisted  upon  in  the  following  description  is 
the  pretence  ofeancentric  bundles  in  the  cotyledon^  which  must  be 
regarded  as  of  great  importance ;  beyond  this,  the  only  character 
worth  noting  is  the  presence  of  obliquely  otUgoing  strands  in  the 
Aypoco^y/,which  supply  an  endogenously  arising  lateral  appendage. 

The  young  plant  was  attached  to  the  megasporangium  by  its 
cotyledons  (PL  20.  fig.  10) ;  it  bore  a  small  foliage-leaf  of  four 
pinns  and  a  very  short  radicle  (figs.  11  &  12). 

Each  cotyledon  has,  in  the  upper  part,  four  bundles  arranged 
in  a  row  parallel  to  the  greatest  width ;  each  bundle  consists  of 
well-developed  phloem,  a  small  protoxylem-group,  and  several 
centripetal  tracheides  (fig.  13).  lu  the  lower  part  of  the  lamina 
of  the  cotyledon  and  in  its  stalk,  besides  the  row  of  four  or  five 
bundles,  there  are  two  or  three  others  towards  the  ventral  side, 
which  may  be  orientated  like  those  of  the  normal  row  or  may  lie 
sideways.  Ascending  towards  the  upper  part  of  the  organ, 
however,  the  phloem  of  these  inner  bundles  tends  to  disappear,  and 
about  halfway  up  it  may  be  either  quite  absent  or  repieseuted 
by  but  a  few  inconspicuous  elements.  (Tbis  may  also  occur  in 
the  basal  part.)  At  length,  in  the  upper  region,  these  bundles 
entirely  lose  their  phloem  and  their  xylem  becomes  united  each 
with  one  of  the  normal  bundles. 

Descending  towards  the  basal  region,  the  bundles  gradually 
become  more  and  more  concentric^  until  the  majority  are  com- 
pletely 80.  Those  at  the  ends  of  the  row  remain  semi-concentrie, 
being  still  more  or  less  collateral.  The  concentric  bundles  are 
extremely  small,  offering  a  striking  contrast  in  this  respect  to  the 
much  larger  collateral  bundles  of  the  upper  laminar  region.  Their 
centre  is  occupied  by  a  small  group  of  primary  xylem ;  no  secon- 
dary tracheides  are  present.  Primary  phloem,  at  least  in  some 
bundles,  would  appear  to  occur  all  round  (fig.  15);  in  other 
cases  the  bundle  is  enclosed  on  the  ventral  side  by  secondary 
phloem  only.  It  will  thus  be  seen  that  in  the  cotyledon  of  this 
plant  a  clear  case  exists  of  primary  concentric  bundles.  I  know, 
moreover,  of  no  other  instance  in  the  vegetative  foliar  organs  of 
modern  Cycads  where  such  structures  are  met  with. 
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In  the  8talk  common  to  the  two  united  cotyledons  there  are 
four  small  bundles  in  the  normal  row  of  each  half,  mostly  entirely 
concentric  (fig,  14),  and  one  much  larger  bundle,  collateral  in 
structure  and  normally  orientated,  situated  towards  the  inner 
side  of  each  half. 

This  large  inner  bundle  has  well-developed  zylem  and  phloem 
in  the  normal  position.  On  its  inner  side  there  are  several  irre- 
gular divisions  in  the  cells  bordering  on  the  xylem.  Higher  up  in 
the  cotyledon,  but  still  in  its  baeal  part,  the  large  inner  bundle 
has  a  little  phloem  on  the  ventral  side  of  the  xylem,  but  the 
phloem  here  appears  to  be  dying  out  all  round. 

In  the  upper  part  of  the  stalk  of  the  cotyledon,  where  it  has 
become  a  distinct  and  separate  organ,  the  tracbeides  of  the  inner 
bundle  become  large  and  more  or  less  isodiametric ;  divisions 
representing  phloem  occur  on  both  sides  or  all  round  the  xylem, 
the  latter  case  constituting  it  a  concentric  structure ;  the  divisions 
on  the  ventral  side  are  much  more  definite  and  regular.  Froto- 
xylem  is  not  here  easy  to  distinguish,  though  in  one  case  one  or 
two  small  elements  are  seen  adjoining  the  moat  definite  divisions. 
Still  lower  down  in  the  stalk  the  tracbeides  are  seen  to  run  out 
away  from  the  bundle  in  a  tangential  direction,  and  are  here 
large,  isodiametric,  and  angular.  They  eventually,  lower  down, 
as  shown  by  the  succeeding  sections,  entirely  vanish.  The  phloem 
also  disappears.  The  small  normal  bundles  of  the  cotyledon, 
in  the  lower  part  of  the  stalk,  lose  their  complete  concentric 
structure  (fig.  16). 

Peiiderm  arises  all  round  the  stalk  of  the  cotyledon,  cutting 
off  the  outer  few  layers  of  cells. 

In  the  lamina  of  the  cotyledon  bordering  on  the  crushed 
endosperm-layer,  is  a  very  conspicuous  absorptive  layer.  Its  cells 
have  thick  waUs,  dense  protoplasmic  contents,  and  conspicuous 
nuclei. 

I  consider  it  highly  probable  that  the  primary  concentric  bundles 
of  the  cotyledon  of  this  plant,  like  the  primary  concentric  strands 
in  the  peduncle  of  the  mature  plant*,  are  relics  of  a  structure 
which  was  once,  probably,  a  common  feature  of  the  ancestors  of 
the  Cycadacese,  the  concentric  very  frequently  replacing  the 
collateral  arrangement  of  the  vascular  strands  in  those  days.  As 
an  instance  amongst  fossil  plants  which  I  believe  to  be  nearly 

*  D.  H.  Scott:  "The  Anatomical  CharactepB  presented  by  the  Peduncle  of 
Cycadaceaf,"  Ann.  Bot.  vol.  xi.  1897. 
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related  to  Cycads,  I  may  recall  the  primary  coacentric  bundles 
in  the  petiole  of  Lyginodendron*^  and  in  that  of  Calamopityz 
Saturn*  of  UDgert.  In  another  nearly  allied  fossil  group, 
however,  the  MedullotetB^  the  petioles,  generally  known  under  the 
name  of  Myeloxyhn^  usually  possess  collateral  bundles;  but 
the  small  concentric  strands  occurring  in  abundance  in  the  cortex 
of  some  specimens  of  stems  of  Medullota  are  leaf- traces  t» 
although  before  entering  the  leaves  they  split  up  into  collateral 
bundles.  Begarding,  then,  these  concentric  bundles  in  Stangeria 
as  primitive  structures,  it  is  but  natural  to  find  the  region  where 
the  bundles  are  most  clearly  coocentric  to  be  the  upper  part  of 
the  cotyledouary  stalk,  which  is,  in  all  probability,  the  oldest  part 
of  the  organ,  so  that  the  bundles  from  this  point  run  through 
tissues  which,  in  the  upper  part  of  the  organ,  have  been 
formed  by  later  apical,  in  the  lower  part  by  later  intercalary 
growth. 

The  young  foliage-leaf  which  the  seedling  bore  possesses  a 
lamina  consisting  of  four  leaflets  (PI.  20.  fig.  12).  The  bundles  of 
the  petiole,  in  its  lower  part,  are  three  in  number,  corresponding  to 
the  blunt,  triangular  form  of  the  organ.  Each  bundle  has  a  few 
large,  centripetal  fracheides,  and  often,  but  not  always,  one  or  two 
small  centrifugal  ones. 

About  two-thirds  of  the  way  up  the  petiole  are  one  or  two 
small  sharp  projections,  like  remnants  of  spines.  These  show 
periderm  formation  on  their  inner  side,  offering  the  appearance 
in  section  as  if  some  appendage  had  been  there  cut  off :  they  may 
possibly  represent  rudiments  of  pinnae  §.  In  the  uppermost  part 
of  the  petiole  just  below  the  lamina  the  bundles  are  four  in 
number,  one  or  two  of  which,  by  their  double  protoxylem,  show 
signs  of  forking.  The  petiole  has  here  two  lobes  on  the  ventral 
face. 

The  midrib  of  the  piima  has  two  bundles,  each  with  one  or 
two  centrifugal  tracheides.  The  bundles  in  the  mesophyll  are 
exceedingly  small,   often  containing  only  two  or  three  small 

*  Williameon  &  Soott :  "  Further  Obsenrations  on  the  Foaeil  Plants  of  the 
Goal  Measuree/'  part  Hi.  p.  712,  Phil.  Trans.  Boyal  8oo.  1896. 

t  Solms-Laubach :  **  Pflanzenreste  des  Untorculm  Ton  Saalfeld,**  AbhandL  d. 
k.  Preuss.  Geol.  Landesanstalt,  neue  Folge,  Heft  23,  p.  65,  plate  iv.  (1896). 

X  Weber  &  Stersel :  *  Beitrage  zar  Eenntniss  der  Medullosee/  pp.  17-20, 
figs.  7  &  8  in  text,  fig.  2,  pkte  i.,  figs.  1-4,  plate  iii.  (1896). 

Solms-Laubach  :  '*  Ueber  Medullaaa  Leuckharti;*  Bot.  Zeit.  1897. 

§  F.  O.  Bower,  in  Phil.  Trans,  vol.  176.  p.  590. 
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tracbeides,  none  of  which  are  centrifugal ;  but  there  is  a  large 
amount  of  phloem. 

The  young  stem  shows  four  bundles  in  transverse  section,  of 
ordinary  collateral  structure  and  with  centrifugal,  but  no  centri- 
petal, xylem.  Besides  these  central  bundles  there  are  six  others 
running  obliquely  inward.  These  are  the  cotyledonary  bundles, 
three  belonging  to  each  cotyledon.  Before  uniting  with  the  four 
central  bundles  they  would  doubtless  fuse  into  a  smaller  number, 
but  I  did  not  succeed  in  obtaining  sections  at  a  level  low  enough 
to  see  this.  Higher  up  in  the  stem  the  four  central  bundles  are 
seen  to  gradually  split  into  a  greater  number,  which  respectively 
and  mutually  alter  their  positions.  The  larger  products  pass 
outwards  to  provide  the  first  one  or  two  leaves.  The  smaller 
products  remain  in  the  central  region  and  form  an  arc  which  is 
the  nucleus  of  the  youngest  leaf  \  immediately  on  the  side  of  this 
is  the  apex  of  the  stem^  consisting  of  meristematic  tissue. 

The  transition  from  stem-  to  root-structure  was,  unfortunately, 
missed. 

The  uppermost  part  of  ikiQ  primary  root  shows  a  triarch  stele. 
Between  the  three  protoxylem  groups  are  equally  far-protruding 
xylem-masses,  each  with  well-developed  phloem  on  its  outer  side. 
These  are  partly  the  result  of  the  j^econdary  thickening  which  is 
present.  Lower  down,  at  two  or  three  different  levels,  a  lateral 
strand  is  given  off,  which,  in  one  or  two  cases,  appears  to  arise 
opposite  one  of  the  groups  of  xylem  and  phloem  with  secondary 
thickening  situated  between  the  protoxylem  groups,  as  the  con- 
spicuous phloem-mass  seems  to  be  carried  onward.  The  xjlem 
becomes  entirely  surrounded  by  phloem  as  the  strand  passes 
outwards  and  downwards  in  an  oblique  direction,  appearing  all 
the  time  in  transverse  section.  Its  tracheides  are  angular  and 
isodiametric.  Lower  down  it  is  seen  to  pass  outwards  into  an 
endogenously-arising  organ.  It  may  be  that  the  first-formed 
lateral  roots  in  the  upper  part  of  the  primary  root  arise  endo- 
genously  from  the  outermost  part  of  the  cortex,  and  that  all  the 
later-formed  roots  arise  in  the  normal  way  from  the  pericycle. 
But  I  cannot  be  at  all  certain  as  to  the  exact  nature  of  this  lateral 
appendage.  It  is  probably  homologous  with  the  structures 
observed  in  Cycas  revoluta  and  Macrozamia  spiralis  (see  above). 

The  youngest  part  of  the  root  appears  to  be  diarch  in 
structure. 

IaUTS,  JOXJEN. — BOTANY,  TOL.  XIXIII,  2  L 
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Adult  Plant. 

The  middle  portion  of  a  stem^  which  was  from  6-8  inches  in 
diameter,  was  submitted  to  me  for  investigation.  It  offered, 
however,  no  specially  noteworthy  feature  in  its  structure.  It 
was  found  to  be  of  the  t}'pe  possessing  but  a  single  vascular 
cylinder.  The  only  two  characters  of  any  importance  are :  the 
incomplete  cauline  strand  in  the  cortex,  and  the  peduncular  bundles 
of  the  pith. 

The  cortex  is  bounded  on  its  outermost  side  by  periderm  con- 
sisting of  a  narrow  outer  rim  of  cork  and  a  very  thick  inner  layer 
of  phelloderm .  The  latter  is  built  up  of  small  square  cells  arranged 
in  radial  rows  continuous  with  those  of  the  cork-cells.  Inter- 
spersed amongst  these  are  branched  mucilage-canals.  An  isolated 
case  was  observed  in  one  part  of  this  tissue,  and  nowhere  else, 
of  a  curious  structure  of  secondary  character  running  vertically 
or  obliquely,  and  consisting  of  two  strands,  each  composed  of 
short,  angular,  isodiametric,  reticulate  tracbeides  and  thin-walled, 
elongated,  colourless  cells,  all  these  elements  being  cut  off  by  a 
cambium.  The  xylems  of  the  two  strands  are  directly  opposed 
to  one  another,  the  wide  parenchymatous  tissue  separating  them 
being  sometimes  bridged  by  tracheides.  In  some  places  only  one 
of  these  strands  was  present,  the  other  having  died  out,  leaving 
no  trace,  or  its  former  position  still  traceable  by  a  few  cambial 
divisions  in  the  parenchyma.  An  outgoing  leaf-trace  bundle  is 
seen  to  be  connected  to  one  of  these  strands  at  one  point. 

All  the  cells  of  the  cortex  and  pith  are  crammed  full  of  starch- 
grains,  which  are  very  minute  and  irregularly  angled.  No  girdle- 
leaf-trace  bundles  are  seen,  although  these  may  have  existed  at  an 
earlier  stage  of  the  plant's  life  and  been  subsequently  cut  off  by 
the  advancing  periderm.  All  the  leaf-traces  observed  run  in  a 
fairly  direct  radial  direction  to  the  central  cylinder.  In  one 
place  two  contiguous  leaf -traces  running  straight  to  the  vascular 
ring  are  united  by  a  curved  connexion,  which,  running  out  from 
one,  bends  back  and  joins  the  other. 

The  xylem  of  the  central  cylinder  forms  a  rather  narrow  jsone 
divided  up  into  narrow  segments  separated  by  medullary  rays* 
The  tracheides  composing  the  wood  have  a  very  irregular  course ; 
as  seen  in  a  tangential  section  of  the  wood  they  bend  and  curve 
about  in  every  conceivable  direction,  forming  a  network  through 
whose  meshes  run  the  medullary  rays.  Their  course  appears  to 
be  far  more  irregular  than  is  that  of  the  tracheides  in  the  stem 
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of  Gycas  or  Macrozamia.  All  tHe  tracheides  of  the  secondary 
wood  hare  scalarif orm  pits,  this  affording  a  marked  distinction 
from  the  two  genera  just  cited.  The  protoiylem  is  largely 
obliterated ;  its  remains  are  seen  scattered  among  the  pith-cells 
in  the  neighbourhood  of  the  wood,  some  of  the  reticulate  elements 
being  still  preserved  in  this  region.  There  is  a  large  amount  of 
crushed  phloem.  The  phloem  does  not  attain  such  a  relative 
thickness  as  is  the  case  in  Cycaa  or  Macrozamiaf  being  narrower 
than  the  xylem.     It  contains  fibres. 

In  the  pith  are  numerous  branching  bundles.  They  are  seen 
passing  into  the  ring  all  round  its  circumference,  and  they  run 
in  various  directions  through  the  pith  and  branch  considerably. 
Some  of  the  branches  can  be  traced  along  medullary  rays,  where 
they  eventually  unite  with  the  vascular  tissues  of  the  cylinder. 
There  can  be  little  doubt  that  these  bundles  belong  to  a  pedun- 
cular cylinder  traversing  the  pith,  a  fuller  explanation  of  which 
will  be  given  when  describing  the  next  genus. 

The  only  anomaly  presented  by  the  stem  of  this  plant  is  the 
peculiar  straud  of  secondary  tissue,  composed  of  tracheides  and 
parenchyma,  which  apparently  traverses  the  phelloderm  at  the 
periphery  of  the  cortex.  It  is  highly  probable  that  this  tissue  is 
a  vestige  of  some  former  system  of  cauline  concentric  vascular 
strands  characteristic  of  the  ancestors  of  this  plant,  and  I  consider 
it  probably  homologous  with  the  cortical  cauline  strands  of 
Ch/eas, 

Cehatozamia  msxicana,  Brongn. 

A  large  stem  whose  apex  had  been  destroyed,  and  which  was 
otherwise  rendered  unfit  for  further  cultivation,  was  brought  into 
the  Laboratory  from  the  Q-ardens,  and  placed  at  my  disposal  for 
investigation.  It  had  a  diameter  of  about  8  inches.  This  genus 
also  belongs  to  the  type  possessing  but  a  single  vascular  cylinder. 
The  stem,  upon  examination,  was  found  to  exhibit  remarkably 
clearly  the  presence  of  the  succesgive  peduncular  cylinder  of 
vascular  tissue  in  the  pith,  this  being  the  only  point  of  special 
interest  in  the  whole  structure.  The  tracheides  of  the  outermost 
part  of  the  wood  of  the  cylinder  have  trausversely-eloagated 
bordered  pits  on  their  radial  walls ;  those  of  the  innermost  part 
of  the  wood  have  scalariform  pits.  The  protoxylem  elements 
were  not  observed,  having  been  destroyed  during  the  growth  and 
expansion  of  the  pith-cells. 

Or  O 
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The  course  of  the  separate  strands  composing  the  cylinder  is, 
as  in  all  Cycads,  extremely  irregular  and  sinuous. 

The  cortex  exhibits,  in  transverse  section,  great  numbers  of 
wedge-shaped  leaf- trace  bundles  of  various  sizes  and  of  irregular 
course,  isolated  or  fusing  together.  In  longitudinal  section  of  a 
leaf-trace  bundle,  the  tracheides  are  seen  to  have  all  of  them 
scalariform  pittings  on  their  radial  walls. 

The  wide  pith  contains  a  great  number  of  bundles.  These 
are  seen  to  occur  in  groups  or  series  at  regular  intervals 
upwards  through  the  stem.  Each  group  represents  a  cylinder  of 
bundles  emanating  from  a  peduncle  situated  in  a  lateral  position 
on  the  stem.  Solics-Laubach*  first  explained  in  detail  the  whole 
structure,  showing  that  the  stem  of  a  Cycad  was  constructed  on 
the  sympodial  system  (thereby  confirming  Blarsten's  and 
Warming's  observations) ;  the  peduncle,  which  originally  con- 
stituted the  terminal  portion  of  the  stem  and  contained  the  apical 
meristem,  finally,  with  the  ripening  of  the  cone,  ceases  its  growth 
in  length.  The  growth  in  length  of  the  stem  is  continued  by  a 
lateral  branch,  which,  arising  near  the  base  of  the  peduncle,  by 
its  increase  in  diameter  and  the  expansion  of  its  tissues  gradually 
presses  the  latter  organ  to  one  side,  enclosing  its  basal  portion 
vnthin  its  own  tissues.  In  this  way  in  an  old  stem  a  succession 
of  peduncular  cylinders  comes  to  be  embedded  within  the  stem. 
The  course  of  these  was  very  well  observed  in  Ceratozamia,  The 
lowest  of  them  was  seen  to  enter  the  pith  from  the  cortex  in  a 
perfectly  horizontal,  those  higher  up  in  a  more  oblique  and 
gradually  ascending,  direction.  As  soon  as  the  cylinder  enters 
the  pith  its  bundles  begin  to  branch  and  spread  out  in  all  direc- 
tions, eventually  fusing  on  all  sides  with  the  cylinder  of  the  stem. 
These  bundles  vary  considerably  in  size  and  in  structure.  In 
some  a  cambium  has  formed,  opposite  the  protoxyletn,  xylem  and 
phloem  with  inverted  orientation  of  parts ;  but  the  tracheides  of 
the  xylem  are  few  in  number,  irregular  in  shape,  and  but  slightly 
lignified,  while  the  phloem  is  extremely  rudimentary.  The  medul- 
lary bundles  difEer  in  shape  and  appearance  from  the  leaf -traces  of 
the  cortex  in  the  fact  that  the  tracheidal  rows  of  the  xylem  do 
not  converge  to  a  point  so  as  to  give  the  wedge-like  character  to 
the  bundle,  but  are  spreading  and  curved  on  their  inner  side ; 

♦  "Die  Sprossfolge  der  Siangeria  und  der  iibrigen  Cycadeen/'Bot.  Zcit. 
1890. 
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they  can  thus  be  distinguished  clearly  as  peduncular  bundles, 
and  not  belonging  to  the  stem  in  which  they  are  found. 

19  umerous  mucilage-canals,  of  irregular  course,  occur  in  bot li 
pith  and  cortex. 

SUMMABY. 

The  following  are  the  chief  facts  resulting  from  this  investi- 
gation : — 

(1)  Two  young  seedlings  of  Cye<u  revoluta^  Thunb.,  show  very 
well  the  general  morphology  of  the  parts  at  that  stage  :  the  large 
seed,  enclosing  the  connate  fleshy  cotyledons,  each  of  which  is 
conduplicately  folded ;  the  insertion  of  the  latter  on  the  stem ; 
the  plumule  with  its  covering  of  scale-leayes.  The  chief  points 
in  the  anatomy  of  the  seedling  are :  the  enormous  doTelopment 
of  the  centripetal  osylem  of  the  cotyledonary  bundles,  and  the 
occurrence  of  anomalous  rings  of  secondary  thickening  in  the 
hypocotyl. 

(2)  The  chief  features  of  the  anatomy  of  the  older  ieedlings  of 
the  same  plant  are  the  following  : — 

The  exlrafascicular  strands  of  secondary  thickening  imme- 
diately outside  the  central  cylinder,  which  are  collateral  in  struc- 
ture and  for  the  most  part  with  the  normal  orientation  of  parts 
{a  single  weak  strand  in  one  place  having,  apparently,  a  reversed 
orientation  of  parts),  these  strands  developing,  doubtless,  later 
into  the  well-known  extrafascicular  zones  of  the  adult  stem. 

The  small  concentric  strands  occurring  in  the  cortex  of  the 
stem,  which  are  entirely  of  secondary  origin,  and  correspond  to 
the  large  cortical  concentric  strands  of  the  adult  plant. 

The  large  obliquely  outgoing  strands  of  the  hypocotyl,  which 
run  through  various  regions  of  the  cortex,  but  whose  destination 
and  homology  are  doubtful ;  they  possibly  represent  an  effete 
lateral  root-system. 

The  occurrence  of  centripetal  xylem  in  some  of  the  leaf-traces 
in  the  stem^  while  in  some  bundles  in  the  leaf -base  it  has  already 
disappeared. 

(3)  In  the  large  stem  of  Cycas  media^  R.  Br.,  the  only  feature 
worthy  of  special  notice  is  the  occurrence  of  girdle-leaf-traces  in 
the  cortex  having  a  tendency  to  assume  a  concentric  structure 
through  the  extension  of  their  cambium  in  the  form  of  a  circle 
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Avfth  the  protozylem  as  a  centre.    The  large,  anomaloaB  cortical 
strands  are  already  known  in  other  species  of  Oycas. 

(4)  The  occurrence  in  the  hypocotyl  of  a  seedling  of  Mctero-^ 
zamia  spiralis,  Miq.,  of  large  strands  passing  obliquely  from  the 
central  stele  to  the  periphery,  splitting  into  three  parts  as  they 
approach  the  periphery  of  the  root.  These  may  belong  to  some 
effete  system  of  lateral  roots.  The  abseace  both  of  extra-fascicular 
zones  and  of  a  medullary  sjrstem  of  vascular  bundles  in  the  stem, 
thereby  affording  a  remarkable  difference  from  Macrozamia 
Fraserij  Miq. 

(5)  The  most  important  character  of  the  anatomy  of  the 
seedling  of  Stangeria parctdoxa^  T,  Moore,  is  the  occurrence  in  the 
lower  part  of  thelamina  of  the  cotyledon,  and  in  the  stalk  common 
to  the  two  cotyledons,  of  primary  concentric  htmdles,  which, 
passing  both  upward  and  downward  in  the  organ,  gradually 
become  collateral.  This  fact  is  probably  of  great  phylogenetic 
importance. 

In  the  root  of  the  seedling  large,  concentric  strands  are  seen 
passing  yery  obliquely  outward  from  the  central  stele  and  entering 
endogenous  lateral  organs  arising  apparently  from  some  outer 
layer  of  the  cortex. 

(6)  The  adult  stem  offers  two  points  worthy  of  note :  the 
occurrence  of  peduncular  bundles  in  the  pith  which  are  seen 
passing  into  the  central  cylinder  all  around,  whose  origin  and 
course  have  been  fully  dealt  with  by  Solms-Laubach ;  the  incom- 
plete strands  of  vascular  tissue  in  the  periphery  of  the  cortex, 
observed  in  but  one  isolated  portion  of  the  stem,  and  which 
probably  represent  an  effete  cauline  system  of  concentric  strands. 

(7)  In  the  large  adult  stem  of  Ceratozamia  mexicana^  Brongn., 
the  peduncular  "bundles  of  the  pith  are  the  only  characters  calling 
for  attention,  whose  course  in  the  pith  and  origin  in  the  peduncles 
can  be  at  places  observed  with  great  clearness,  thus  confirming 
Solms-Laubach's  previous  investigations.  Some  of  these  bundles 
in  the  pith  show  a  tendency  to  become  concentric  in  structure,  a 
cambium  forming  xylem  and  phloem  with  inverted  orientation 
opposite  the  protoxylem  of  the  bundle. 

In  conclusion,  my  best  thanks  are  due  to  Dr.  D.  H.  Scott,  for 
bis  usual  kind  assistance  and  criticisms. 
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EXPLANATION  OP  PLATE  20. 

The  following  are  the  abbreviations  used: — c^ = cotyledon  ;  |)/= plumule ; 
«2 = scale-leaf ;  /=leaf;  pjr=protoxyleni ;  d:*=  centripetal  xylem  ;  j:^= centri- 
fugal xylem ;  x=xylem ;  jDA=phloem ;  c=cambium ;  aa=anomalous  cambium ; 
C8= cortical  strand ;  r= radicle. 

Cycaa  revoluta,  Thuub. 
Fig.    ] .  Young  seedling  with  the  cotyledons  embedded  in  the  megasporangium, 
the  outer  coat  of  which  is  partly  remoTed.    Nat.  size. 
2.  Another  view  of  the  same.    Nat  size. 

d.  A  somewhat  older  seedling  with  the  cotyledons  embedded  in  the 
megasporangium,  two  scale-leayes  enclosing  the  plumule,  and  an 
elongated,  branched  radicle.    Nat.  size. 

4.  The  same  with  the  megasporangium  entirely  remoTed,  leaying  the 

fleshy  cotyledons  exposed.    Nat.  size. 

5.  Transverse  section  of  a  portion  of  the  root-stele  from  the  hypocotyl  of 

a  young  seedling,  showing  one  of  the  small  extra-£ELSoicular  con- 
centric strands,     x  45. 

6.  Transverse  section  of  a  cauline  cortical  strand  from  the  stem  of  one  of 

the  older  seedlings. 

Cycas  media,  B.  Br. 
Fig.    7.  Diagram  of  a  transverse  section  of  a  cauline  cortical  strand  fit  the 
periphery  of  the  stem. 

8.  Transverse  section  of  a  portion  of  a  cauline  cortical  strand.     X  30. 

9.  Two  tracheides  from  the  central  region  of  a  cauline  cortical  strand. 

Xl30. 

Stangeria  paradoxa,  T.  Moore. 
Fig.  10.  Seedling,  with  the  cotyledons  removed  from  the  megasporangium 
Nat.  size. 

11.  The  same,  bearing  the  first  foliage-leaf  and  the  cotyledons  embedded  in 

the  megasporangium.    Nat.  size. 

12.  Surface  view  of  young  foliage-leaf  showing  the  four  pinnce.     Nat.  size. 

13.  Transverse  section  of  a  collateral  bundle  from  the  upper  part  of  the 

lamina  of  the  cotyledon. 

14.  Transverse  section  of  a  concentric  bundle  from  the  upper  part  of 

the  stalk  of  a  cotyledon  where  it  is  still  coherent  with  the  stalk  of 
the  other  cotyledon.     x390. 

15.  Longitudinal  section  of  the  same.     X390. 

16.  Transverse  section  of  a  collateral  bundle  from  the  lower  part  of  the 

stalk  of  a  cotyledon  where  it  becomes  a  separate  organ.     X390. 
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On  the  Occurrence  of  Carex  helvola,  Blytt,  in  Britain. 
By  G.  C.  Dbuce,  M.A.,  F.L.S. 

[Bead  3rd  March,  1898.] 

The  first  reference  to  the  occurrence  of  Carex  helvola  in 
Britain  will  be  found  in  the  *  Scottish  Naturalist,'  vol.  ii. 
(1885-6),  p.  268,  where  Mr.  Arthur  Bennett  writes  that  "A 
plant  gathered  by  the  late  Prof.  Balfour,  on  Lochnagar,  on 
11th  August  1846,  and  regarded  as  Carex  curia  var.  alpicola,  proyes 
to  be  G,  helvola.  Dr.  A.  Bljtt  has  confirmed  this  identification." 
In  the  'Journal  of  Botany*  for  1886,  p.  149,  Mr.  Bennett 
writes  more  fully : — **  While  examining  my  specimens  of  Carex 
curta  var.  ^alpicola  (Wahl.)'  for  the  purpose  of  comparing 
them  with  the  C.  vitilis  of  Fries,  I  was  struck  with  the  habit 
of  one  so  named  [from]  Lochnagar,  which  I  received  from  the 
Edinburgh  Herbarium  when  Mr.  F.  M.  Webb  was  Curator. 
On  dissecting  a  spike,  and  comparing  with  type-specimens, 
it  seemed  to  agree  with  G.  helvola^ . Bl^tt,  although  decidedly 
less  luxuriant.  I  divided  the  specimen  and  sent  half  to 
Dr.  Blytt,  and  he  wrote,  *  The  Garex  is  no  doubt  C.  helvola^ 
though  scanty ;  it  will  be  well  to  gather  it  at  Balfour's  station.' 
The  label  runs  thus  : — '  Carex  curta,  ft.  alpicola  ( Walil.),  Loch- 
nagar, Aug.  11,  1846,  Prof.  J.  H.  Balfour.'  This  was  three 
years  before  the  description  of  C.  helvola  appeared  in  Fries's 
*  Nya  Botanika  Notiser,'  for  1849." 

Since  the  publication  of  this  note  by  Mr.  Bennett  no  further 
information  about  the  plant  has  appeared  in  our  British  botanical 
publications.  In  the  last  edition  of  the  *  London  Catalogue ' 
a  query  follows  the  census  number  *  1,'  so  it  would  appear  that 
Mr.  Bennett  was  not  quite  satisfied  as  to  its  being  a  British 
plant.  I  am  now  enabled  to  give  more  precise  particulars 
respecting  its  occurrence  in  Britain.  The  recent  history  of 
its  discovery  is  as  follows : — In  1895  the  Bev.  W.  0.  Wait 
of  Denchworth,  a  well-known  bryologist,  told  me  he  bad  recently 
seen  G,  approximata  {lagopind)  on  Ben  Lawers.  I  told  him  that, 
so  far  as  I  was  aware,  that  plant  was  not  known  to  occur  on 
the  Breadalbane  hills  and  I  should  be  glad  of  specimens. 
Unfortunately  he  had  not  collected  any,  but  in  1896  he  again 
visited  the  hill,  in  company  with  Mr.  N.  V.  Sidgwick  of  Christ 
Church,  Oxford,  who  I  believe  had  been  his  former  companion, 
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and  they  brought  me  Bome  very  immature  specimens  collected 
at  the  end  of  June.  Scanty  though  these  were,  I  was  at  once 
enabled  to  say  they  were  not  C,  approxifnata^  and  I  was  at 
first  inclined  to  refer  them  to  montane  C  caneseens,  but  sub- 
sequent comparison  with  C  helvola  led  me  to  consider  them 
to  be  inseparable  from  it.  I  therefore  sent  a  specimen  to 
Dr.  Lange  of  Copenhagen,  asking  him  whether  he  considered 
it  to  be  that  plant.  He  replied  "  that  he  thougbt  the  Carea 
must  be  C  maeilenta^  Fries,  which  he  considered  to  be  synony- 
mous with  (7.  lapj)onica,  O.  F.  Lang."  It  is  figured  in  the 
*  Flora  Danica,'  Suppl.  iii.  t.  168.  Not  being  satisfied  with 
this  determinatioD,  I  subsequently  sent  him  a  somewhat  better 
fipecimen,  when  he  replied  "  the  young  of  C.  canescens  is  very 
difficult  [to  determine].  There  is  little  difference  between 
C,  canescens^  fnacilenta^  and  helvola.  Your  specimen  from 
Ben  Lawers  is  intermediate  between  the  two  latter,  possibly 
sooner  the  C.  helvola.^* 

As  there  was  still  an  element  of  doubt  respecting  the 
identification,  I  postponed  my  publication  of  the  discovery  till 
1  had  obtained  further  information.  Accordingly  I  went  to 
Ben  Lawers  in  the  first  week  of  August  1897,  and  aided  by  the 
description  of  the  locality  given  me  by  the  Bev.  W.  0.  Wait 
and  Mr.  Sidgwick,  after  a  somewhat  prolonged  search  I  found 
the  Sedge  in  some  abundance  over  a  limited  area,  but  the 
season  being  backward  the  specimens  were  not  mature  and 
the  two  roots  I  sent  home  both  failed  to  produce  ripe  fruits. 
I  took  a  type-specimen  of  C.  helvola  with  me  for  comparison, 
and  again  I  was  unuble  to  separate  our  plants  from  it,  although 
our  Sedge  is  much  less  luxuriant  and  the  stems  are  more  curved. 
That  it  was  C.  macilenta  I  could  not  myself  believe.  I  for- 
warded fresh  specimens  to  Mr.  A.  Bennett,  who  replied  "  that  he 
thought  I  had  got  hold  of  the  real  thing."  Subsequently  I  sent 
specimens  to  Dr.  Christ  of  Basle,  a  well  known  authority  on 
the  Carices,  and  he  replied  that  "The  Scotch  specimen  is,  no 
doubt,  the  true  C,  helvola^  identical  with  the  plant  of  Finland, 
Norway,  and  Greenland.'*  Another  specimen  was  sent  to 
Professor  Blytt  of  Christiania,  who  answered  that  "  I  think  you 
may  name  the  specimens  from  Ben  Lawers  C.  helvola.  It  is 
not  quite  like  the  most  typical  form,  but  it  is  very  like  specimens 
collected  by  me  in  1867  and  which  I  have  determined  as 
a  helvola." 
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Prof.  Blytt  kindly  sent  me  specimeus  collected  at  Landers, 
the  original  station,  and  also  some  from  the  western  alps  of 
Norway  which  are  practically  identical  with  those  from  Ben 
Lawers. 

The  description  of  G.  helvola^  Blytt,  in  Fries,  *  Bot.  Notiser/ 
1849,  p.  58,  as  given  in  K.  J.  Andersson's  ^  Cyperacese  Scandinavise,' 
p.  61  (1849),  is  as  follows  : — "  Spica  composita,  spiculis  suh-quinis, 
Hnearibus,  confertis  (disticho-imbricatis),  conformibus,  terminali 
basi  mascula;  bracteis  glumiformibus,  brevissimis;  fructibus 
oTato-oblongis,  in  rostrum  compressum  sub-bidentatum  attenu- 
atis,  plano-coDvexis,  enervibus,  squamas  ovatas  acutas  ssquanti- 
bus ;  fotiis  planiuaculis. 

''Sadice,  culmo,  colore  et  habitu  priori  [C.  microstachyai]  tarn 
simillima,  ut  vix  di^ti actum  diceres ;  sed  differt :  radice  densius 
CflBspito£<a,  foliis  Jatioribus  (1-1^  lin.),  planis,  marg.  demum 
subrevolutis,  spicis  omnibus  sequalibus  (terminali  sc*  ceteris 
non  majori,  lineari,  nee  ad  maximam  partem  y.  tota  mascula) 
longioribus,  excurvatis  (in  formam  C.  brizoidis),  pallide  fulvis. 

"  Haec  planta  memorabilis  videtur,  utpote  locum  in  systemate 
C,  microstachya  optime  indicans.  Cum  ea  specie  eniui  arctissime 
conjuncta,  habitu  tamen  et  characteribus  singulis  C.  heleotuutem^ 
norvegieam^  et  vitilem  quodammodo  refert.  A  (7.  heleanaste 
foliis  fructibusque  ore  distincte  bidentulo  terminatis,  a  C,  norve- 
gica  fructibus  plano-convexis,  rostratis,  et  a  C.  vitili  squamis 
longioribus,  fructibus  lasvibus  non  bifidis  &g  di versa/' 

It  is  figured  in  the  '  Flora  Danica,'  Suppl.  i.  t.  32. 

In  appearance  our  plant  strongly  resembles  montane  forms 
of  C.  canescenSf  to  which  plant  I  consider  it  closely  allied. 
The  chief  differences  are  the  darker  and  more  cylindrical  spike- 
lets,  the  longer  glumes,  and  the  more  bluish-green  foliage. 
Our  lowland  C.  canescens  has  distinctly  yellowish-green  leaves. 
The  Scottish  C,  helvola  has  a  different  habit,  for  instead  of  the 
upright  growth  of  the  lowland  C,  canescens^  the  stems  slant 
outwards  and  are  uniformly  curved,  in  a  manner  somewhat 
similar  to  fruiting  C.  pilulifera.  The  chief  difference  is, 
however,  to  be  found  in  the  perigynium,  which  in  C  canescens^ 
even  in  its  montane  forms,  is  distinctly  ribbed,  but  is  smooth 
or  nerveless  in  the  Ben  Lawers  and  in  the  Scandinavian  plants. 
How  far  this  is  due  to  the  immature  or  barren  condition  of 
the  fruit,  I  am  unable  to  say.  The  texture  of  the  perigjnium 
when  examined  under  a  lens  is  somewhat  different,  the  tissue 
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being  laxer  and  having  the  appearance  of  being  punctulate. 
Hitherto  I  have  been  unable  to  find  mature  fruit  of  O.  helvola, 
either  in  the  many  specimens  which  I  have  examined  from 
Norway  or  from  Ben  Lawers,  but  even  in  young  C  eanescens 
from  Berkshire  the  ribs  on  the  peiigynium  can  be  observed* 
The  perigynia  are  also  somewhat  shorter  than  in  C,  caneaeens, 
and  are  more  oblong  in  shape  than  the  perigynia  of  a  closely 
allied  plant  issued  in  the  "Herbarium  Normale"  of  Schultz 
and  Dorflep  (n.  3289)  and  named  Caraa;  Zahnii  [C  approxi- 
fnata  X  Fersoonii],  Kneucker  in  *  Deutsche  Botan.  Monatsschrift/ 
Ix.  (1891)  p.  60»  which  has  been  found  on  the  ascent  of  the 
Grimsel  growing  with  both  its  assumed  parents.  In  this  plant 
the  perigynia  are  abruptly  narrowed  at  both  the  base  and  the 
apex  so  as  to  give  it  a  skate-like  appearance,  and  there  is 
more  brownish  coloration  than  in  our  C  helvola.  In  external 
appearance  C,  Zahnii  bears  a  closer  resemblance  to  our  C.  helvola 
than  that  plant  does  to  the  Scandinavian  C  helvola  collected 
by  Q-.  Blytt  in  Landers ;  indeed  from  outward  appearance 
C,  Zahnii  could  scarcely  be  distinguished  from  our  C. helvola^ 
but  the  shape  of  the  sterile  fruit  differs  as  I  have  said  considerably* 
I  do  not  lay  great  stress  upon  the  shape  of  immature  and  sterile 
perigynia. 

Another  plant  which  bears  a  close  superficial  resemblance 
to  our  (7.  helvola  is  C,  pseudohehola  (G.  eanescens  x  norvegica)f 
Kihlm.  in  Herb.  Mus.  Fenn.  ed.  ii.  p.  125-6,  issued  in  the 
same  **  Herbarium  Normale  "  (n.  3095)  and  coming  from  arctic 
Norway ;  but  in  this  plant  the  perigynia  are  distitictly  ribbed, 
the  spikes  more  compact,  and  the  spikelets  arranged  in  the 
manner  characteristic  of  the  Cyperaceffi,  while  in  our  plant  they 
have  a  spuriously  distichous  arrangement,  the  spike  having  a 
flattened  appearance. 

The  question  may  be  asked,  Is  C.  helvola  a  good  species  P 
Against  this  supposition  may  be  urged  the  uniform  sterility, 
seeing,  as  I  have  said,  that  in  the  many  Scandinavian  and  Scottish 
specimens  which  I  have  examined  1  have  not  been  able  to  find 
a  mature  fruit.  Is  it  then  a  hybrid  or  a  sterile  form  ?  K  a 
hybrid,  I  should  have  no  difficulty  in  suggesting  C.  eanescens 
as  one  of  the  parents,  but  should  have  great  hesitation  in 
naming  the  other.  Dr.  Christ  has  replied  to  my  query : 
*'  J'ai  toujours  pens6  que  le  C.  helvola  de  Blytt  est  une  de  ces 
esp^ces  qui  doivent  leur  origine  h  deux  plantes,  et  ces  plantes 
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ne  devaient  etre  que  C,  lagopina  {approximatu)  d*un  cdt6,  et 
echinata  ou  Peraoonii  d'un  autre  c6t6.  0.  kelvola  me  sembie 
etre  un  ancien  hybride  devenue  fixe,  et  plus  ou  moins  stable,  et 
il  n'est  pas  inyraisemblable  qu*il  se  pr^sente  sous  quelques 
formes  legerement  different es.  De  ee  point  de  Yue  il  doit 
etre  extreuiement  difficile  de  distinguer  le  G,  helvola  de  nouveaux 
hjbrides  entre  les  dites  especes.'* 

I  may  add  that  the  Bev.  E.  E.  Linton  has  examined  the 
Ben  La^^ers  plant,  and  considers  it  to  be  C  canescens  x  echinata. 
In  support  of  this  view  of  the  origin  of  our  Sedge  is  the 
occurrence  of  C.  echinata  in  great  abundance  in  the  locality. 
But  if  this  be  the  origin,  we  ought  to  see  some  evidence  of  the 
presence  of  C,  echinata  in  our  plant.  We  have  seen  that 
the  offspring  of  C.  norvegica  and  canescens  is  a  plant  with 
strongly  ribbed  perigynia.  Should  we  not  expect  then  to  see 
traces  of  ribs  on  the  perigynia  of  the  offspring  of  two  parents 
each  possessing  ribbed  perigynia  P  I  can  see  nothing  in  the 
shape  of  the  fruit  of  our  plant,  in  its  arrangement,  or  in  its 
veining  which  suggest  the  presence  of  C.  echinata.  Again  we 
might  expect,  if  that  suggestion  be  correct,  to  find  plants 
approaching  to  one  or  the  other  of  the  assumed  parents.  I 
carefully  looked  out  for  such  specimens  but  did  not  see  any. 
Indeed  C.  helvola  on  Beu  Lawers  was  singularly  unrarying 
in  appearauce,  being  much  more  constant  in  character  than 
C.  fiava  or  C.  saxatilis  which  grew  near.  At  the  altitude  where 
the  plant  occurred,  C  echinata  was  in  flower  while  C  canescens 
was  fruiting.  From  the  very  close  superficial  resemblance 
borne  to  our  plant  by  C.  Zahnii,  the  suggestion  that  C  approxi- 
mata  is  the  other  parent  is  perhaps  more  probable.  Against 
this  origin  of  the  Ben  Lawers  Sedge  is  the  fact  that  the  oc- 
currence of  C.  approximata  in  the  Breadalbane  range  of  hills 
has  never  yet  been  proved.  The  nearest  observed  locality  of 
C.  approximata  is  Cairutoul,  which  must  be  fifty  miles  to  the 
north-east,  and  consequently  against  the  prevailing  wind  during 
the  flowering  season.  It  may  be  that  formerly  G.  approximata 
occurred  in  the  neighbourhood,  but  again  undoubted  offspring 
of  G,  Persoonii  and  O.  approximata  are  different  in  shape  from 
those  of  our  Scottish  plant.  I  by  no  means  assert  that  G.  helvola 
(which  may  be  an  analogous  plant  to  Salix  Smithiana)  is  not 
the  offspring  of  C  canescens  in  one  of  its  mountain  forms 
with  either   0,  echinata    or    C  approximata,  but  I  fail  to  see 
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positive  eyidence  of  the  former,  and  in  the  case  of  the  latter  the 
probable  absence  of  one  of  the  assumed  parents  is  a  difficulty 
which  appears  almost  insuperable. 

I  shall  content  myself  with  remarking  that  I  cannot  separate 
the  Ben  Lawers  plant  from  G.  helvola,  Blytt,  and  shall  leave 
more  experienced  workers  to  decide  upon  its  origin. 

C  helvola  is  kept  as  a  distinct  species  in  the  ^  Index 
Kewensis,'  Richter's  '  FlantaB  EuropseaB,'  and  Nyman's  '  Con- 
spectus ElorsB  EuropffiSB.*  In  the  List  of  European  Cariees 
which  appeared  in  the  '  Comptes-rendus  '  of  the  Soci^te  Boyale 
de  Botanique  de  Belgique,  vol.  xxiv.  pt.  2,  pp.  10-20,  from  the  pen 
of  Dr.  H.  Christ,  it  is  also  given  specific  rank,  but  a  note  is  added 
"  an  C.  microstachya-canescens  ?  Boeckeler,  Linnaea,  1875,  p.  133." 
Dr.  Christ  places  it  in  the  Section  31.  Lagopinaa  of  Nyman, 
thus  widely  separating;  it  from  Section  28  which  contains 
C,  eanesceng.  Under  C.  canescens  he  groups  C.  vitilis,  C.  Per- 
soonii,  0,  canescens  var.  subloliacea,  Laestad.,  and  C,  macilenta, 
Nyman  also  separates  the  two  plants  widely — C.  helvola  being 
no.  108  in  Section  C.  HeterostachysB  distigmaticae  mucronatae, 
while  O.  canescens  no.  125  is  in  Section  E.  Homostachyae  hypar- 
rhenaa  canescentes.  To  rae  the  grouping  would  appear  more 
natural  if  the  Lagopinae  followed  the  Canescentes.  At  any 
rate  the  separation  of  C  helvoja  from  C.  canescens  appears  to 
be  untenable.  The  distribution  of  (7.  helvola  as  given  in 
Nyman's  Conspectus  is  **  Norv.  Sueo.  bor.,  med.  Fenn.  mer. 
Siles.  (r.).   Tyrol,  (r.)." 

It  is  possible  that  the  Silesian  and  Tyrolean  specimens  might 
more  correctly  be  referred  to  C.  Zahnii. 

The  station  of  C,  helvola  on  Ben  Lawers,  where  it  is  frequent 
over  a  limited  area,  is  a  micaceous  bog  made  by  a  small  moun- 
tain  stream,  which  has  broadened  out  one  of  the  flatter  terraces 
on  the  eastern  side  of  the  mountain,  at  an  altitude  of  about 
8000  feet.  C  echinata  grows  plentifully  with  it,  and  Cflava  and 
C.  saxatilts  are  in  the  same  neighbourhood.  In  a  similar  bog 
about  200  feet  below,  montane  0,  canescens  occurred  (this  has 
nearly  the  fame  habit  as  C,  helvola\  but  I  did  not  observe  it 
growing  with  0.  helvola,  nor  at  higher  positions  on  the  eastern 
side.  On  the  western  side  of  Ben  Lawers  I  found  a  few 
plants  of  C.  helvola  at  a  higher  level,  probably  over  3400  feet, 
and  on  this  side  some  quantity  of  a  form  of  C.  canescens  (var. 
rohustay  Blytt),   which    by   some  British  botanists  would  be 
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named  C  alpicola,  Wahl.,  grew  in  an  equally  elevated  situation. 
This  dispelled  the  tbought  that  bad  been  in  my  mind  tbat 
O,  helvola  was  only  a  sterile  form  of  C,  canescens  caused  by 
growing  at  so  great  an  altitude.  I  bope  tbe  specimen  wbich 
Mr.  B.  S.  Ogle  is  cultivating  for  me  may,  when  mature,  tbrow 
some  additional  ligbt  upon  tbe  subject. 

In  conclusion  I  may  say  tbat  in  1896  I  made  an  unsuccessful 
searcb  for  C,  helvola  on  Locb-na-gar,  but  I  bad  so  little  time 
at  my  disposal  tbat  I  was  unable  to  examine  tbe  soutbern  slope, 
wbere  in  tbe  eigbties  I  remember  seeing  mountain  forms  o* 
C,  canescens.  PfarrerKiikeutbalbas  recently  seen  our  C  helvola 
and  considers  it  to  be  eanescens  X  lagopina. 


On  Limnocarpvs^  a  new  Genus  of  Fossil  Plants  from  tbe 
Tertiary  Deposits  of  Hampsbire.  By  Clement  Eeid, 
F.L.8.,  F.G.S  • 

[Read  17th  March.  1898.] 

While  engaged  on  the  G-eological  Survey  of  Hampshire 
during  tbe  last  ten  years,  I  have  found  abundance  of  a  fruit 
closely  allied  to  Fotamogeton  and  to  Buppia,  though  differing 
materially  from  those  genera.  As  no  generic  description 
appears  to  have  been  published,  and  this  seems  to  be  one  of  the 
rare  cases  in  which  a  Tertiary  plant  can  be  shown  to  belong 
to  a  generic  type  now  extinct,  I  have  delayed  publishing  the 
new  genus  until  further  material  could  be  obtained  and  some 
doubtful  points  could  be  cleared  up. 

No  description  can  yet  be  given  of  any  part  of  the  plant 
except  the  fruit,  though  the  type  species  seems  to  have  bad 
linear  leaves  like  those  of  Buppia  or  of  many  species  of 
Potamogeton.  Leaves  of  this  character  occur  in  certain  seams  of 
loam  in  tbe  Lower  Headon  Beds  containing  no  fruits  except 
those  of  Limnocarpus, 

LiMNOCABPUs,  genus  novum  e  Naiadacearum. 
Fructus  succuleniuB  ?     Carpella  2,  pedicellata,  sese  marginibos 
ventralibus  adberentia :  endocarpium  durum,  a  tergo  carinatum» 
admodum  foveatum,  rugosum:    rostrum  productum.      Semen 
circa  loculi  processum  curvatum,  testa  coriacea. 
Species  unica,  herb®  aquaticsB. 

Accedit  Potamogetono  sed  ab  eo  carpellis  2  nee  4  discrepat. 
*  By  permission  of  the  Director-0eneral  of  the  Geological  SurTey. 
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Aquatic  herbs ;  fruit  succulent  ?  Carpels  two ;  endocarp 
hard,  dorsally  keeled,  deeply  pitted  and  wrinkled,  adhering  by 
the  yentral  margin,  stalked  ;  beak  elongated  ;  seed  curved  round 
a  process  from  the  cell,  testa  coriaceous. 

LiMNOCARPUS  HEADONENSIS,  nohlS. 

Syn.  Carpolithes  headonensis,  J.  S.  Gardner  in  Rep.  Brit.  Assoc.  1887, 
pp.  420,  421,  pL  3.  fig.  30. 

Endocarp  2  mm.  long  by  1'6  mm.  broad,  inflated,  laterally 
compressed,  deeply  pitted  ;  a  large  oval  oblique  pit  on  the  side 
corresponds  with  the  internal  process  round  which  the  seed 
is  curved ;  pedicels  converging,  about  j  the  length  of  the  endo- 
carp ;  beak  slender,  parallel,  about  |  the  length  of  the  endocarp. 

The  fruit  resembles  that  of  Fotamogeton,  but  is  distinguished 
by  the  carpels  being  adlierent,  2  instead  of  4,  and  by  the  pitted 


/ 


6 

Limnocarptts  headonensis, 
a.  Endocarp,  side  view,  the  second  carpel  shown  by  dotted  line.    6.  Transverse 
section  through  fruit,     c.  Endocarp  of  another  specimen,  dorsal  view. 
d.  Seed  somewhat  shrivelled,  from  another  specimen.    All  magnified  10 
diameters. 

endocarp  with  long  slender  stalk  and  beak.  These  characters 
probably  indicate  that  the  two  carpels  were  buried  in  a  succulent 
exocarp;  for  pitted  endocarps  usually  belong  to  fleshy  fruits, 
and  the  convergence  of  the  stalks  would  scarcely  bring  the 
carpels  together  edge  to  edge,  unless  they  were  already  in  some 
way  connected.  Most  of  the  endocarps  are  found  detached, 
but  I  have  now  seen  six  specimens  in  which  the  ripe  endocarps 
adhere  by  their  narrow  ventral  edge.*    The  inflation  of  the 

*  The  attachment  is  often  so  slight  that  several  fruits  have  divided  in 
the  attempt  to  remove  the  adhering  sand. 
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endocarp,  and  the  absence  of  any  trace  of  lateral  pressure  or 
facetting  in  any  of  the  specimens  examined,  show  that  the 
carpels  cannot  hare  exceeded  two.  In  germination  the  keel 
becomes  detached,  and  is  therefore  missing  in  many  specimens. 

The  genus  occars  in  brackish-water  deposits  throughout  the 
Oligocene  strata  of  the  Hampshire  Basin.  The  type-specimens 
are  from  the  Lower  Headon  beds  of  Hordle  cliff,  the  same 
species  ranging  upwards  into  the  Hamstead  series.  Badly 
preserved  endocarps,  perhaps  belonging  to  another  species  of 
the  genus,  or  to  Fotamogeton,  occur  in  the  Mead  End  beds,  at 
the  top  of  the  Barton  Sands. 

In  1862  Heer  described*  as  Cyperites  Forhesii  some  fruits 
from  the  Hamstead  beds.  His  figures  are  not  satisfactory; 
and  the  types  cannot  be  recognized  in  the  Burdett-Coutts 
collection,  now  in  the  Museum  of  Practical  Greology,  which  he 
used,  though  several  slabs  of  clay  full  of  seeds,  apparently 
named  by  Heer  Cyperitez  Forhesii,  are  there  f.  Heer's  reference 
of  the  fruits  to  Cyperacese,  suggestion  that  they  may  be  the  un- 
known fruits  of  Oyperus  reticulatus,  and  description,  which  in 
nearly  every  particular  is  unlike  that  of  the  genus  Limnocarpus, 
may  make  it  seem  absurd  to  suggest  that  he  has  been  mistaken. 
His  remark,  however,  that  they  occur  in  '*  great  numbers 
together  in  the  upper  three  feet  of  the  third  division  [of  the 
Hamstead  Series]  of  Edward  Eorbes"  is  curious,  for  all  the 
recognizable  specimens  on  the  slabs  in  the  Museum  of  Practical 
Geology  belong  to  Limnocarpus,  too  badly  preserved  for  specific 
determiuation,  though  perhaps  representing  only  a  smaller  variety 
of  L.  Tieadonensis,  There  is  nothing  in  the  collection  that  I  can 
refer  to  Cjperaceae,  though  some  of  the  crushed  and  distorted 
specimens  seem  to  resemble  Heer's  figures.  Mr.  E.  T.  Newton 
and  I  think  that  in  all  probability  a  mistake  has  been  made,  and 
that  through  describing  badly  preserved  specimens  Heer  missed 
the  essential  characters.  If  such  be  the  case,  Heer's  species 
must  be  deleted,  being  so  described  and  figured  as  to  be  quite 
unrecognizable.  Perhaps,  however,  the  real  Cyperites  Forbesit 
may  have  found  its  way  into  some  other  collection,  for  several 
plants  figured  on  the  same  plate  cannot  at  present  be  traced. 

*  Quart,  Journ.  Qeol.  Soc.  vol.  xviii.  p.  373,  pi.  xTiii.  figs.  20  &  21. 
t  Similar  fruits  have  been  figured  by  J.  S.  Gardner  also  as  Cyperites  ForhesU^ 
op.  cit.  fig.  16. 
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On  the  Structure  and  Development  of  Dendroeeros,  Nees.  By 
DouauLS  Houghton  Campbell,  F.M.L.S.,  Professor  of 
Botany,  Stanford  University,  California. 

(Plates  21  &  22.) 
[Bead  2l8t  April,  1896.] 

The  Anthocerota<»e©  stand  very  much  alone,  and  their  affinities 
with  the  other  Archegoniates  have  given  rise  to  much  discussion. 
All  the  members  of  the  order  agree  closely  in  the  character  of 
the  sexual  organs  and  sporophyte,  which  differ  much  from  those 
of  the  other  Hepaticse,  and  the  single  chromatophore  in  eacli  cell 
of  the  thallus  is  a  peculiarity  which  they  share  with  no  other 
Muscines,  but  in  which  they  rather  resemble  certain  Alg®. 

There  are  three  well-marked  genera  of  the  Anthocerotacesa 
which,  while  differing  from  each  other  in  certain  minor  par- 
ticulars, are  obviously  closely  related  among  themselves,  but 
show  no  very  clear  evidences  of  relationship  with  any  other 
HepaticaB.  These  genera  are  Notothylas^  Sulliv.,  DendroceroSf 
Nees,  and  Anthoceros,  Mich.  The  latter  genus  includes  the 
greater  number  of  species  and  is  widely  distributed  throughout 
temperate  and  tropical  regions  ;  Notofhylas,  with  a  mucb  smaller 
number  of  species,  seems  to  belong  mainly  to  the  temperate  zones; 
while  Dendroceros  is  exclusively  tropical  in  its  range. 

Anthoceros,  being  widely  distributed  in  Europe,  has  been  the 
subject  of  repeated  investigations;  and  Notothylas  has  been 
studied  by  Leitgeb  *,  to  whose  researches  on  the  Liverworts 
so  much  of  our  present  knowledge  of  these  plants  is  due.  More 
recently  the  development  of  this  plant  has  been  studied  by 
Mottier  t,  and  the  present  writer  has  considered  this  genus  as 
well  as  Anthoceros  in  a  recent  work  J.  Practically  the  only  account 
of  Dendroceros  which  is  in  any  way  complete  is  that  given  by 
Leitgeb  in  the  work  already  referred  to.  "While  this  observer  was 
able  to  make  out  an  amount  of  detail  which  is  really  astonishing 
considering  that  he  had  herbarium-material  only  at  his  disposal, 
which  comprised  little  except  mature  plants,  there  were  a 
number  of  important  points  which  his  imperfect  material  obliged 

*  H.  Leitgeb,  UntersuchuDgen  iiber  die  Lebermooee,  Heft  5. 

t  D.  M.  Mottier,  "  OontributionB  to  the  Life-History  of  Notothylas,*'  Annals  of 
Botany,  viii.  Dec.  1894. 

i  D.  H.  Campbell,  Structure  and  Deyelopment  of  Mosses  and  Ferns : 
Macmillan,  1895. 

LIITN.  JOTTKN. — BOTANY,  VOL.  XXIIII.  2  M 
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him  to  leave  incomplete,  and  it  was  with  the  hope  of  clearing 
these  up,  as  far  as  possible,  that  the  present  work  was 
undertaken. 

During  a  visit  to  Jamaica  in  the  summer  of  1897,  Dendroceros 
was  met  with  several  times,  and  an  abundant  supply  of  material, 
preserved  in  chromic  acid  and  in  alcohol,  was  procured.  Exami- 
nation of  this  showed  that  all  stages  of  development  were 
present,  and  although  the  study  made  was  hardly  an  exhaustive 
one,  it  is  believed  that  the  most  important  gaps  left  by  Leitgeb'8 
investigations  have  been  filled. 

The  common  species,  to  judge  from  a  comparison  with 
Leitgeb's  descriptiou  of  the  genus,  was  2>.  Breuteln,  Nees, 
but  a  second  species,  possibly  J),  crisjpus,  Nees,  occurred 
growing  with  the  first.  As  the  two  are  much  alike  in  appear- 
ance it  was  supposed  that  we  had  only  one  species,  and  it  was 
not  until  the  investigation  of  the  ripe  sporogonium  was  made 
that  the  error  was  discovered.  It  was  therefore  impossible  to 
decide  from  which  species  some  of  the  preparations  were  made, 
as  they  seem  to  agree  almost  exactly  in  everything  except  the 
character  of  the  spores  and  the  cells  of  the  sporogoniun.-wall. 

All  the  species  of  Dendroceros  are  epiphytes,  in  this  respect 
differing  from  the  other  genera,  which  are  mainly  terrestrial. 
They  grow  upon  the  stems  and  iwii^s  of  small  trees  and  shrubs, 
near  the  ground,  and  also  may  cover  the  upper  surface  of  the 
leaves.  Most  of  the  specimens  were  collected  at  an  altitude  of 
between  1000  and  2000  feet,  where  the  precipitation  was  very 
heavy  and  the  tropical  conditions  pronounced.  Most  of  my 
material  was  procured  in  the  mountains  south  of  Fort  Antonio 
on  the  road  to  the  Cuna  Cuna  Pass.  Here  the  plants  occurred 
in  great  profusion,  covering  the  stems  and  lower  twigs  of  a 
number  of  shrubs,  especially  a  species  of  Eugenia^  probably  the 
common  Bose-apple,  E,  Jamhos,  Linn.  In  this  case  the  broad 
evergreen  leaves  were  often  almost  covered  with  the  Dendroceros 
and  other  epiphytic  hepatics. 

The  thallus  of  Dendroceros  is  at  once  distinguished  from  that 
of  the  other  Authocerotaceae  by  the  possession  of  a  definite 
midrib,  with  a  more  or  less  lobed  lamina  on  either  side.  It  looks 
^uite  like  a  Fossomhronia  in  habit,  but  the  microscope  at  once 
reveals  the  single  chloroplast  in  each  cell,  so  that  even  when 
sterile  the  plant  is  unmistakable. 

The  sporogonia  are  produced  freely,  but  are  not  so  numerous 
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as  those  produced  in  certain  species  of  Anthoceras  and  Noto- 
thylaa.  In  size  they  are  intermediate  between  these,  seldom 
exceeding  one  or  two  centimetres  in  length.  Like  all  the  other 
AnthocerotacesB,  the  thallus  always  contains  colonies  of  NbstoCf 
which  are  here  very  conspicuous  and  form  large  globular 
swellings  upon  the  upper  side  of  the  thallus,  close  to  the  midrib. 

The  thallus  in  all  the  described  species  of  Dendroceros  agrees 
in  having  a  well-defined  midrih  and  thin  lateral  lamina.  In 
D,  Breutelii  the  midrib  shows  no  intercellular  spaces,  hut  small 
ones  occur  between  the  cells  of  the  lamina.  Certain  species, 
however,  like  D.  javanieus,  Nees,  have  large  lacuuaBia  the  midrib, 
whose  surface  presents  an  areolated  appearance  like  that  of  the 
Marchantiacese*.  Similar  lacunae  occur  in  the  thallus  of  Noto- 
thylas  orhicularU^  Sulliv.,  and  some  species  of  Anthoceros. 

The  apical  growth  of  the  thallus  of  D.  Breutelii  has  been 
studied  by  Leitgeb  t,  and  his  account  agrees  in  the  main  with 
my  own,  although  there  are  one  or  two  points  of  difference.  A 
vertical  longitudinal  section  (PI.  31.  ^g.  1)  presents  the  same 
appearances  found  in  most  fern-prothallia  and  in  Pellia  epiphylla^ 
Corda.  The  large  apical  cell  appears  semicircular  and  extends 
the  whole  depth  of  the  thallus,  and  the  segments  cufc  off  from  its 
inner  face  extend  also  completely  from  the  dorsal  to  the  ventral 
surface.  Horizontal  sections  (figs.  2,  3)  show  at  the  apex  one  or 
two  nearly  oblong  cells,  and  while  it  is  probable  that  usually, 
at  least,  there  is  but  one  initial  cell,  it  is  possible  that 
there  may  be  more.  In  the  form  of  the  apical  cell  Dendroeerof 
differs  both  from  Notothylas  and  Anthoceros^  where  two  sets  of 
basal  segments,  alternately  dorsal  and  ventral,  are  found,  instead 
of  the  single  on»i  found  in  Dendroceros, 

Each  primary  basal  segment  of  the  apical  cell  in  Dendrooerog 
(fig.  1)  is  first  divided  into  two  equal  cells  by  a  median  longi- 
tudinal wall,  thus  forming  a  dorsal  and  ventral  semi-segment. 
Each  of  these  is  next  divided  by  a  vertical  wall  parallel  to  the 
base  of  the  apical  cell,  so  that  the  whole  segment  is  now  divided 
into  four  similar  cells,  two  dorsal  and  two  ventral.  Leitgeb's 
figure  X  does  not  show  the  formation  of  vertical  walls  until 
a  much  later  period,  the  second  walls  in  the  segment  being 
represented  as  horizontal.  In  all  the  preparations  examined  by 
the  writer,  the  horizontal  walls   only  arose   after  one   set  of 

*  Leitgeb,  Unters.  iib.  Lebermoose,  Heft  5,  p.  30.  t  L.  e.  p.  30. 

}  Leitgeb,  L  e,  pi.  2.  fig.  1. 
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Vertical  ones  had  been  formed.  As  soon  as  the  horizontal  walls 
are  formed  in  the  dorsal  and  ventral  cells  the  midrib  becomes 
four  cells  thick,  and  later  horizontal  walls  make  it  much  thicker 
farther  back  from  the  apex.  As  the  altematiou  of  vertical  and 
horizontal  walls  ist  quite  regular  for  some  time,  the  limits  of  the 
original  segments  can  be  traced  for  a  considerable  distance  back 
from  the  apex.  Besides  the  basal  segmeots,  which  contribute 
mainly  to  the  formation  of  the  midrib,  there  are  also  formed 
lateral  segments  which  remain  undivided  by  horizontal  walls,  and 
give  rise  to  the  thin  lamina. 

The  formation  of  the  "  stomata "  or  mucilage-slits  upon  the 
thallus  was  not  studied  in  detail,  as  Leitgeb  has  given  a  full  and 
Accurate  account  of  these  structures,  which  agree  in  all  par- 
ticulars with  the  similar  ones  in  Anthoceros,  As  in  Anthoceros^ 
these  are  always  associated  with  the  formation  of  the  conspicuous 
iVo«^oc-colonies,  the  filaments  entering  the  thallus  through  the 
mucilage-slits. 

The  Sexual  Organs. 

All  the  species  of  Dendroceros  examined  are  moncecious, 
and  there  is  no  evident  regularity  in  the  occurrence  of  antheridia 
and  archegonia,  except  that  as  a  rule  several  of  one  or  the  other 
are  formed  in  succession.  As  in  all  the  AnthocerotacesB,  they  are 
sunk  in  the  thallus  and  are  very  inconspicuous,  except  in  the 
case  of  the  older  antheridia,  which  in  Dendroceros  are  very  much 
larger  than  in  either  Anthoceros  or  Notothylas. 

Leitgeb  gives  a  brief  account  of  the  archegonium,  but  there 
are  several  points  worthy  of  note  which  he  seems  to  have  over- 
looked. As  the  young  archegonium  is  completely  immersed  in 
the  thallus,  and  the  mother-cell  hardly  distinguishable  from  the 
surrounding  tissue,  it  is  not  possible  to  assert  positively  its  exact 
relation  to  the  segment  of  the  apical  cell  in  which  it  is  formed. 
The  walls  by  which  it  is  cut  out,  seen  in  transverse  section, 
intersect  so  as  to  enclose  a  triangular  cell,  as  was  shown  by 
Leitgeb,  and  in  this  respect  it  agrees  with  the  other  Anthoce- 
rotacesB.  This  cell  then  by  transverse  divisions  (fig.  5)  gives  rise 
to  the  axial  row  of  three  cells,  found  in  the  young  archegonium. 
The  lower  cell,  by  a  subsequent  division,  gives  rise  to  the  egg- 
cell  and  ventral  canal-cell ;  the  middle  one,  by  a  series  of  trans- 
verse walls,  produces  the  row  of  four  or  five  neck-canal-cells  y 
while  the  upper  one,  by  two  intersecting  vertical  walls,  forms 
the  four  cover-cells,  or,  by  the  suppression  of  one  of  the  walls,  but 
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two  cover-cells  are  formed.  When  the  archegonium  is  ripe,  its 
apex  is  raised  slightly  above  the  general  level  of  the  thallusr 

If  we  compare  the  archegonium  of  Dendroceros  with  that  of 
Notothylas  and  Anthoceros,  it  is  found  to  be  to  a  certain  extent 
intermediate  in  character.  The  primary  axial  cell  is  broader  than 
that  of  the  latter,  but  not  so  broad  as  that  of  Notothylas,  and  the 
same  is  true  of  the  primary  neck-canal-cell. 

As  in  the  other  genera,  the  egg-cell  does  not  fill  the  cavity  of 
the  venter.  At  maturity  the  archegonium  opens  and  the  cover- 
cells  of  the  neck  are  usually  thrown  off,  while  the  cells  below 
them  diverge  more  or  less. 

The  Antheridium. 

The  antheridium  of  Dendroceros  differs  a  good  deal  from  that 
of  the  other  AnthocerotacesB,  being  much  larger,  solitary,  and 
having  a  long  pedicel,  while  in  most  species  of  Anthoceros  and 
Notothylas  the  antheridia  are  short-stalked  and  occur  in  groups 
formed  from  the  division  of  a  common  mother-cell. 

Owing  to  the  very  incomplete  account  of  the  antheridium 
given  by  Leitgeb,  its  development  was  followed  with  some  care. 
As  was  shown  by  Hof  meister  *,  and  later  confirmed  by  Leitgeb 
and  others,  the  Anthocerotace»  differ  from  all  other  Hepatic® 
in  the  endogenous  origin  of  the  antheridium.  In  all  of  them  it 
arises  from  a  sub-epidermal  cell,  which  either  develops  at  once 
into  a  single  antheridium  or,  more  commonly,  divides  into  a 
number  of  cells,  each  of  which  produces  an  antheridium. 

In  Bendroceros  the  antheridia  are  formed  in  strict  acropetal 
succession,  the  youngest  ones  being  found  very  near  the  apex. 
They  are  arranged  in  two  lines,  one  on  either  side  of  the  midrib. 
The  mother-cell  cannot  be  certainly  distinguished  until  it 
begins  to  separate  from  the  adjacent  cells,  when  it  is  readily 
recognized,  as  the  space  about  it  is  lined  with  a  mucilaginous 
matter  derived  from  the  partially  disintegrated  cell-walls,  which 
stains  very  strongly  with  Bismarck-brown  or  h»matoxylin. 
The  first  division  in  the  superficial  cell  by  which  the  antheridial 
cell  is  cut  off  occurs  in  the  second  or  third  segment  from  the 
apex  of  the  shoot,  and  the  result  of  this  division  is  the  formation 
of  two  cells,  an  outer  and  an  inner  one,  of  which  the  latter 
becomes  at  once  the  mother-cell  of  the  single  antheridium.  A 
second  transverse  wall  makes  its  appearance  very  early  in  the 

*  Hofmeiater,  "  The  Higher  Ciyptogamia,"  Bay  Soc.  1862,  p.  7. 
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outer  cell,  so  that  the  jouDg  antheridium  is  separated  from  the 
surface  of  the  thallus  bv  two  layers  of  cells  (fig.  7).  About  the 
same  time,  by  a  partial  disintegration  of  the  surrounding  cell- 
walls,  the  young  aDtheridium  becomes  separated  from  the 
adjacent  cells  except  at  one  point,  which  becomes  the  point  of 
attachment  for  the  pedicel.  By  the  rapid  grow  th  of  the  sur- 
rounding tissue,  the  space  about  the  antheridium  becomes  rapidly 
larger  and  A'ery  conspicuous  (Fl.  21.  fig.  8). 

In  all  the  youngest  stages  observed,  the  aiitheridial  cell  was 
decidedly  elongated  parallel  with  the  axis  of  the  shoot,  instead  of 
vertically  as  is  the  case  in  Anthoceros  and  NotothyJus^  and  the 
point  of  attachment  is  at  the  back  of  the  cavity  in  which  it  lies, 
instead  of  at  the  bottom.  Consequently  the  young  antheridium 
(PI.  31.  fifj.  8)  lies  almost  horizontally  instead  of  standing  upright. 

In  both  Anthoceros  and  Xotothylas  the  first  division  in  the 
primary  antheridial  cell  is  vertical,  and  is  usually  followed  by  a 
second  vertical  wall  at  right  angles  to  the  first,  so  that  four 
similar  cells  are  formed  which  give  rise  to  as  many  antberidia. 
In  Dendroceros^  however,  the  original  cell,  as  we  have  seen,  forms 
but  a  single  antheridium. 

In  Anthoceros  each  secondary  antheridial  cell  divides  precisely 
as  did  the  original  one,  into  four,  by  intersecting  vertical  walls, 
after  which  a  transver.^e  wall  is  formed  in  each  cell,  which 
separates  a  stalk-cell  from  the  body  of  the  antheridium.  The 
divisions  in  Notothylas  are  similar,  but  less  constant,  as  some- 
times the  separation  of  the  stalk  may  be  effected  by  the  first  wall 
formed  in  the  antheridial  cell. 

In  Dendrocero8,  to  judge  from  the  small  number  of  the  very 
early  stages  available  for  study,  the  first  wall  (PI.  21. fig.  7)  t^eparates 
the  stalk  from  the  body  of  the  antheridium,  after  which  two 
intersecting  longitudinal  walls  arise  in  each  of  the  primary  cells, 
by  which  they  are  divided  into  four  equal  cells.  In  the  stalk 
one  of  these  walls  may  be  suppressed,  and  the  stalk  remains  in 
consequence  composed  of  but  two  rows  of  cells,  as  Leitgeb 
describes  *,  but  where  both  are  formed,  a  cross-section  of  the 
stalk  fhows  four  cells  arranged  quadrant-wise  (fig.  10). 

The  divisions  in  the  upper  part  of  the  antheridium  resemble 
those  in  Anthoceros.  Each  cell  is  first  divided  by  a  transverse 
M  all  (PI.  21.  fig.  8)  into  two,  of  which  the  one  next  the  stalk  is  the 
smaller  and  contributes  to  the  basal  part  of  the  antheridium- 

*  Unters.  iib.  Ijebermoose,  Heft  5,  p.  33. 
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wall ;  this  is  followed  by  a  second  transverse  wall  in  each  of  the 
terminal  cells,  and  in  ench  of  the  resulting  eight  cells  there  then 
is  formed  a  periclinal  dividing  it  into  an  inner  and  an  outer  cell 
(fig.  9).  The  inner  cells,  by  rapid  divisions  in  throe  planes, 
give  rise  to  the  central  mass  of  small,  nearly  cubical  sperm-cells, 
while  the  outer  layer  of  cells  divides  no  further  by  periclinals, 
but  remains  permanently  but  a  single  cell  in  thickness.  Each 
of  these  outer  cells  contains  a  single  chloroplast  as  in  the  other 
genera.  There  is  very  little  displacement  of  the  cell-walls  in  the 
inner  mass  of  sperm-cells,  and  these  are  arranged  in  nearly 
cubical  masses,  corresponding  to  the  early  divisions  iu  the  central 
cells  (fig.  12). 

The  sperm -cells  are  too  small  to  make  ])08sible  a  satisfactory 
study  of  the  sperm  at  ozoids,  and  as  there  was  no  indication  of  any 
variation  from  the  type  of  structure  found  in  the  other  Hepaticae, 
no  attempt  was  made  to  trace  the  development  of  the  spermato- 
zoids.  The  latter  are  small,  but  were  not  studied  in  the  living 
material  owing  to  lack  of  facilities  when  the  material  was 
collected. 

The  ripe  antheridium,  as  Leitgeb  showed,  is  very  large  and 
the  stalk  extremely  long  so  that  it  is  coiled  up  within  the  cavity 
containing  the  antheridium.  The  upper  wall  of  the  cavity 
projects  strongly  above  the  surface  of  the  thallus,  forming  a 
nearly  globular  protuberance  easily  seen  with  the  naked  eye,  and 
resembling  the  similar  swellings  caused  by  the  I^ostoc-colonies. 

The  Sporophyte. 

As  might  be  expected,  from  its  intermediate  character  in 
other  respects,  the  sporogonium  of  Dendroceros  is  also,  to  a 
certain  extent,  intermediate  in  structure  between  that  of  Noto^ 
thylcts  and  Anthoceros.  The  structure  of  the  sporogonium  in  the 
former  genus  has  been  studied  by  Mottier*,  whose  results  agree 
with  those  of  the  writer  made  upon  the  same  genus,  and  do  not 
confirm  Leitgeb's  contention  t  that  the  origin  of  the  columella 
may  be  secondary,  but  show  that,  as  in  Anthoceros,  the  columella 
is  formed  by  the  first  periclinals  in  the  upper  cells  of  the  embryo. 
In  NbtotJiylas,  as  in  most  Hepaticse,  the  first  wall  in  the 
embryo  is  transverse  and  divides  the  embryo  into  nearly  equal 
parts  in  which  longitudinal  walls  then  arise,  dividing  the  embryo 

*  B.  M.  Mottier,  in  Ann.  Bot.,  ^iii.  Dec.  1894. 
t  Leitgeb,  UnterB.  iib.  Lebermoose,  Heft  5,  p.  7. 
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into  nearly  equal  octants,  as  in  the  Marchantiaceie.  In  Anthoeeros 
(at  least  in  A- funformis^  Mont.,  which  was  specially  investigated 
by  the  writer  •),  the  first  wall  in  the  embryo  is  vertical,  and  is 
followed  by  a  transverse  wall  in  each  cell,  the  resulting  cells 
being  of  very  unequal  ^ize.     (See  *  Mosses  and  Ferns,'  fig.  69.) 

The  youngest  embryo  met  with  in  Dendroceros  is  shown  in  PL  22. 
fig.  13.  The  arrangement  of  the  walls  indicated  that  the  primary 
wall  here  is  longitudinal,  as  in  Anfhoceros,  but  the  first  transverse 
wall  is  nearly  median,  and  the  lower  cells  are  thus  decidedly 
larger  than  in  the  latter  genus,  and  it  seems  probable  that  the  foot 
is  determined  by  this  first  transverse  division,  as  in  Notothylas,  and 
does  not  involve  the  second  tier  of  cells  as  is  the  case  in  Antha- 
ceros.  All  three  genera  agree  in  having  the  embryo  in  this 
stage  made  up  of  three  tiers  of  cells,  each  composed  of  four  cells 
arranged  quadrant-wise  in  cross-section  (figs.  1-3,  15). 

The  next  divisions  in  each  of  these  three  tiers  separate  four 
central  cells  (endothecium)  from  usually  eight  peripheral  ones 
(amphithecium)  (PI.  22.  fig.  16).  In  Dendroceros^  as  in  all  the 
Anthocerotacea&,it  is  from  the  amphithecium  that  thearchesporium 
develops,  the  whole  of  the  endothecium  in  the  upper  segments  of 
the  embryo  going  to  form  the  columella.  The  archesporium  is 
determined  by  the  first  set  of  periclinals  in  the  amphithecial 
cells,  and  at  first  forms  a  single  layer  of  cells  extending  over  the 
columella  and  reaching  to  the  base  of  the  middle  one  of  the  three 
primary  segments  of  the  embryo  (PI.  22.  fig.  14).  In  this  respect 
Dendroceros  differs  markedly  from  Anthocerosj  where  the  forma- 
tion of  the  archesporial  cells  is  confined  to  the  terminal  segments 
(see  fig.  60  in  '  Mosses  and  Ferns ').  Leitgeb's  figure  of  an 
embryo  of  Dendroceros  (Heft  5,  pi.  3.  fig.  10)  agrees  closely  with 
PI.  22.  fig.  14,  given  here.  In  Notothylas  there  is  usually  a 
zone  of  tissue  between  the  foot  and  capsule  in  which  the 
archesporium  cannot  be  made  out,  and  it  is  not  impossible  that 
this  may  also  be  the  case,  sometimes,  in  Dendroceros. 

In  regard  to  the  development  of  the  sporogenous  tissue, 
Dendroceros  is  the  most  reduced  genus  of  the  order.  While  in 
Notothylas  the  archesporium  becomes  very  massive,  being  three  or 
four  cells  in  thickness,  and  in  Anthoceros  regularly  two  cells 
thick,  in  Dendroceros  the  periclinal  walls  in  the  archesporium 
are  very  irregular  and  may,  at  certain  points,  be  completely 

*   Campbell,  '  Mosses  and  Ferns/  pp.  127-136. 
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suppressed,  so  that  it  remains  permanently  but  one  cell  thick. 
The  arrangement  of  the  sporogenous  and  sterile  cells,  too,  is 
much  less  definite  than  in  the  other  genera.  Occasionally  (PI.  22. 
fig.  17)  there  is  a  fairly  regular  alternation  of  sporogenous  and 
elater-cells,  determined  sometimes  by  oblique  divisions  of  the 
primary  archesporial  cells  into  two  of  unequal  size,  the  larger  one 
becoming  the  sporogenous  cell,  the  other,  one  member  of  an 
elater.  Quite  as  often,  however,  some  of  the  primary  cells 
remain  undivided  and,  enlarging  rapidly,  form  at  once  the  mother- 
cells  of  the  spores.  The  others  divide  once  longitudinally,  and 
become  elater-cells. 

The  columella  in  the  forms  examined  by  me  corresponds  very 
closely  in  the  arrangement  of  the  cells  to  that  of  Anthoceros, 
showing  in  cross- section  (PL  22.  fig.  18)  usually  sixteen  cells 
arranged  very  regularly.  As  in  Anthoceros,  these  cells  later 
separate  somewhat,  showing  intercellular  spaces  at  the  angles. 
Leitgeb's  figures  of  2>.  cichoraceus  show  a  more  massive  columella 
and  a  relatively  slight  development  of  the  amphithecium. 

Each  sporogenous  cell  gives  rise  to  four  tetrahedral  spores  in 
the  usual  manner.  These  spores  are  much  larger  than  in  the 
other  genera,  and  may  remain  undivided  until  the  dehiscence  of 
I  he  sporogonium  (D.  Breutelii\  but  in  the  second  species 
examined  (probably  D.  crispus^  Nees)  the  spores  germinate  within 
the  capsule  and  become  multicellular  bodies  of  considerable  size 
before  they  escape.  Leitgeb  records  similar  multicellular  spores 
in  several  other  species,  e.  g.,  D,  crassinervis,  Lehm.  &  Lindenb., 
D.  cichoraceuSf  Lehm.  &  Lindenb.,  and  states  that  in  the  latter 
species  both  unicellular  and  multicellular  spores  are  found.  He 
infers,  and  probably  with  reason,  that  the  multicellular  spores  are 
simply  accelerated  phases  of  germination  such  as  occur  in  Fellia, 
In  the  cases  observed  by  the  writer  where  multicellular  spores 
occurred,  all  the  older  spores  showed  this  condition,  and  all  the 
spores  of  a  tetrad  developed  perfectly,  there  being  no  such  abortion 
of  two  of  the  spores  of  the  tetrad  as  Leitgeb  describes  and  figures. 

As  already  indicated,  no  constant  relation  between  sporo- 
genous and  elater-cells  can  be  made  out.  The  elaters,  as  is 
well  known,  are  not  single  cells,  but  are  composed  of  two  or 
three  cells  joined  end  to  end.  There  is  no  indication  that  the 
primary  elater-ceUs  undergo  further  transverse  division,  but  the 
fully-developed  elater  is  composed  of  several  of  these  primary 
elater-cells  which  simply  cohere,  as  is  the  case  in  Anthoceros. 

Llinr.  JOUEN. — BOTAKY,  YOL.  XXXIII.  2  N 
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The  single  broad  spiral  band  developed  upon  the  wall  of  the 
elater  seems  to  be  a  constant  characteristic  of  the  genus.  The 
fully-developed  elaters  are  packed  in  between  the  spores,  and  in 
stained  sections  are  very  conspicuous  on  account  of  the  strongly 
stained  spiral  (fig.  19,  el,). 

The  outer  cells  of  the  capsule  become  much  thickened  at 
maturity,  but  differ  a  good  deal  in  the  two  species  examined. 
In  D,  Breutelii  the  cells  were  elongated  with  the  lateral  walls 
uniformly  thickened.  In  D,  crispus  (?)  they  were  shorter  and 
the  comers  were  thickened,  so  that  they  presented  almost  the 
appearance  of  typical  collenchyma-cells.* 

The  dehiscence  of  the  capsule  is  usually  by  two  valves,  as  in 
Anthoceros^  but  sometimes  there  was  a  split  on  one  side  only. 
No  stomata  were  observed  in  any  instance,  thus  agreeing  with 
Leitgeb's  conclusions  as  to  their  complete  absence  in  Den- 
droceros. 

Summary  and  Conclusions. 

1.  In  its  apical  growth  and  the  form  of  the  thallus  Dendroceros 
differs  decidedly  from  the  other  genera  of  the  order.  The  type 
of  apical  cell  is  that  found  in  Fellia  epiphylla  and  in  the  homo- 
sporous  Ferns,  especially  Osmunda^  where  the  prothallium 
resembles  the  thallus  of  Dendroceros  also  in  the  definite  midrib 
and  the  occasional  development  of  leaf -like  lobes.  The  occurrence 
of  abnormally  large  chloroplasts  has  been  observed  by  the 
writer  in  O.  cinnamomea,  and  may  indicate  a  real  relationship 
with  forms  like  Dendroceros, 

2.  The  archegonium  corresponds  in  its  structure  to  that  of  the 
other  AnthocerotacesB,  and  is  intermediate  in  character  between 
Notothylas  and  Anthoceros. 

3.  The  antheridium  is  solitary  and  arises,  as  in  the  other  mem- 
bers of  the  order,  endogenously.  The  separation  of  the  pedicel  is 
determined  by  the  first  division-wall  in  the  young  antheridium, 
and  in  this  respect  is  more  like  that  of  Notothylas  than  Antho- 
ceros^  where  this  first  arises  after  two  longitudinal  waDs  have  been 
formed.    The  stalk  may  have  either  two  or  four  rows  of  ceDs. 

4.  The  first  wall  in  the  embryo  is  longitudinal,  as  in  Antho- 
eeroSy  but  the  first  transverse  wall  determines  the  limits  of  the 
foot,  as  in  Notothylas, 

5.  The  origin  of  the  archesporium  is  from  the  amphithecium 
as  in  the  other  two  genera,  but  it  is  less  massive  than  in  either  of 
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these.  The  archesporiuin  can  be  traced  to  the  boundary  between 
the  foot  and  capsule,  and  resembles  in  tbis  particular  Notothylat 
rather  than  Anthoceros. 

6.  The  division  of  the  archesporial  cells  into  sporogenous  and 
sterile  ones  is  less  regular  than  in  either  of  the  other  genera,  and 
the  primary  archesporial  cells  may  be  transformed  directly  into 
sporogenous  ones  without  any  further  dinsions.  The  elaters  are 
composed  of  two  or  more  cells  and  have  a  thickened  spiral  band. 

7.  In  D.  Breutelii  the  spores  remain  undivided,  but  in 
2>.  crispuai?)  they  germinate  within  the  capsule  and  are  dis- 
charged as  multicellular  bodies.  All  the  spores  of  a  tetrad 
develop  normally,  and  there  is  no  abortion  of  a  part  of  them,  as 
described  by  Leitgeb  for  D,  eicharaceut* 

8.  Leitgeb's  statement  as  to  the  absence  of  stomata  from  the 
capsule  was  confirmed. 

Dendroceros  is  unquestionably  closely  related  to  AnthoeeroSf 
from  which  it  differs  principally  in  the  form  of  the  thallus  and  the 
less  highly  developed  sporophyte.  Leitgeb  *  concludes  that  the 
division  of  the  genus  Anthoceros  which  includes  A,  vincentianuf^ 
A.  giganteus^  and  others  is  perhaps  more  nearly  related  to  Den- 
droceros than  to  the  other  species  of  Anthoceroiy  and  suggests  a 
separation  of  this  section  as  a  distinct  genus.  These  forms 
have  no  stomata  upon  the  capsule,  and  possess  spiral  elaters 
like  those  of  Dendroceros.  A  careful  comparison  of  these 
with  Dendroceros  would  be  interesting,  to  see  how  far  they 
agree  in  other  respects  with  it.  Leitgeb  cites  one  species, 
probably  A,  vincentianus,  which  has  a  solitary  antheridium ;  and 
a  comparison  of  the  apical  cell  and  archegonium  might  throw 
light  upon  the  relation  of  these  forms  to  Dendroceros. 

In  the  form  of  the  archegonium,  as  well  the  early  stages  of 
the  embryo,  Dendroceros  is  fairly  intermediate  between  J^oto^ 
thyliM  and  Anthoceros.  "Whether  the  type  of  thalius  found  in 
Dendroceros  is  more  primitive  than  that  of  Anthoceros  would 
be  hard  to  say,  as  both  forms  occur  among  the  other  primitive 
Hepatics. 

*  Leitgeb,  Unters.  Uber  Lebennooae,  Heft  6,  p.  27. 
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EXPLANATION  OP  THE  PLATES. 

Plats  21. 

Fig.  1.  Longitudinal  section  of  the  apex  of  the  thalluB  of  Dendroceras 
Brmttdii  (?).  x  600  (about).  The  limits  of  the  original  segments  are 
indicated  by  the  heary  lines. 

2.  A  horizontal  section  of  the  apical  region  of  the  thallus.    The  oella  x,  x' 

are  probably  both  initial  cells.      $ ,  the  youngest  arohegonia ;  m,  the 
midrib. 

3.  A  horizontal  section,  showing  a  single  apical  cell. 

4.  TransYerse  section  of  the  upper  part  of  a  young  archegonium,  showing 

four  cover-cells. 

5.  Longitudinal  section  of  a  young  archegonium,  showing  the  primary 

divisions.     X  600. 

6.  Longitudinal  section  of  a  fully<^eveloped  archegonium.     d,  d,  the 

cover-cells  of  the  neck.     X  600. 

7.  Longitudinal  section  of  a  very  young  antheridium.     Leitz  oil-im.  /«. 

Oc.  1. 

8.  A  similar  section  of  an  older  antheridium. 

9.  Sections  of  young  antheridia  after  the  segregation  of  the  central  tissue 

X  600.    a,  Longitudinal  section ;  b,  transverse  section. 

10.  Cross-section  of  the  pedicel  of  a  ripe  antheridium,  showing  four  rowa 

ofceUs.     X600. 

11.  Longitudinal  section  of  an  antheridium,  older  than  those  shown  in 

fig.  9.     X  850  (about). 

12.  Sperm-ceUs  from  a  full-gro?m  antheridium.     x  600. 

Platb  22. 

Pig.  13.  Longitudinal  section  of  a  fertilized  archegonium  with  young  embryo. 
X600. 

14.  An  older  embryo,  showing  the  archesporium  and  columella,  eoL  ;    the 

archesporium  is  shaded,  x  350.    U.  The  first  transverse  wall  in  the 
embiyo. 

15.  Transverse  section  of  a  very  young  embryo.     X  600. 

16.  A  similar  section  of  an  older  embryo. 

17.  Longitudinal  section  through  the  base  of  an  older   sporogotium, 

showing  the  differentiation  of  the  sporogenous  cells  (sp.)  and  the 
elaters  (el).     X  350. 

18.  Transverse  section  near  the  base  of  a  young  sporogonium.     X  350. 

The  archesporium  is  shaded. 

19.  Upper  part  of  the  sporogonium  of  2>.  BretUdii,  with  fully-formed 

spore-tetrads  and  elaters.    X  350.    oo/.,  columella;  «p.,  spores;   d,, 
elaters. 

20.  A  single  free  elater  of  J9.  Breutdii,    x  350. 
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On  the  Structure  and  Development  of  Soranthera,  Poet.  &  Bupr. 
By  Ethel  Saba  Babton.  (Communicated  by  Geoboe 
MuBBAT,  F.E.S.,  E.L.S.) 

[Bead  5th  May,  1898.] 

(Plates  23  &  24.) 

The  genus  Soranthera  (PhsophyceaB)  was  establislied  by  Fostels 
and  Buprecbt  with  one  species,  8,  uhoidea,  in  their  '  Illustra- 
tiones  Algarum,'  1840,  p.  19.  In  the  generic  diagnosis  the 
structure  is  said  to  be  that  of  Ulva,  while  the  fructification  re- 
sembles Fufictaria.  S,  ulvoidea  is  described  as  parasitic  on 
Bhodomela  Larix,  and  though  the  word  **  parasitic  "  was  probably 
used  in  the  sense  of  "  epiphytic,"  investigation  proves  that  the 
original  word  was  correct,  as  will  be  shown.  A  figure  is  given 
of  a  small  group  of  unilocular  sporangia  and  paraphyses. 

The  next  mention  of  the  plant  is  made  by  Endlicher  ('  Genera 
Flantarum,'  Suppl.  iii.  1843,  p.  25),  where  he  condenses  the 
origiQal  description,  but  does  not  omit  the  word  '^  parasitica." 
However  as  he  calls  Myriotrichia  also  **  parasitic,"  this  points 
to  a  confusion  of  terms. 

Prof.  J.  G.  Agardh  (Spec.  Gen.  et  Ord.  Alg.  vol.  i.  p.  120, 
1848)  quotes  the  original  diagnosis  of  Fostels  and  Buprecht, 
and  places  the  genus  as  one  of  doubtful  affinity  under  BUtyotce. 

Kiitzing  (Spec.  Algarum,  1849,  p.  566)  follows  Frof.  Agardh. 

In  1850  Buprecht,  one  of  the  joint  authors  of  the  genus,  in 
his  *  Alg©  Ochotenses,'  pp.  179, 180,  gives  a  short  account  of 
the  development  of  8.  ulvoidea.  Since  he  speaks  of  making  his 
investigations  with  a  lens,  they  are  not,  as  might  be  expected, 
exhaustive.  At  some  time  an  idea  had  evidently  prevailed  that 
^S'.  ulvoidea  was  only  a  form  of  TTlva  (possibly  C7". /«*(?«),  and  that 
the  son  were  a  species  of  Myrionema.  Buprecht  here  shows 
that  this  idea  must  be  abandoned,  if  only  on  account  of  the 
regular  distribution  of  the  raised  patches  of  fruit.  He  recognizes 
the  connection  between  Soranthera  and  Asperococcus,  and  speaks 
of  the  plant,  in  a  wide  sense,  as  Aaperococcus  ulvoideus. 

It  is  interesting  to  note,  in  view  of  the  development  of  Soran- 
thera, to  be  described  later,  that  Buprecht  says  it  grows  miogled 
with  LeaiheHa  tuheriformis  on  Bhodomela, 

Lnnsr.  joubk. — ^botany,  tol.  ixiin.  2  o 
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Dr.  Kjellman  next  describes  it  in  a  paper  *'  Om  Beringliafreta 
Algflora  *'  (Kongl.  Svenska  Yetenskaps-Akad.  Handl.,  Bd.  xxiii. 
no.  8,  1889,  p.  47).  He  revives  the  genus  Soranthera,  but  re- 
cognizing its  resemblance  to  Asperococcus,  places  it  in  Encoe- 
liaeea.  This  is  the  first  place  in  which  "  epiphytic  "  is  substi- 
tuted for  "parasitic";  and  the  rhizoids  are  described  as  en- 
circling the  host  plant.  A  second  species  was  added  to  the 
genus  by  Crouan  in  Maze  and  Schramm's  *  Algues  de  la  Guade- 
loupe/ 1870-1877,  p.  131.  An  authentic  specimen  of  this  latter 
plant  is  in  the  Herbarium  of  the  British  Museum,  and  examina- 
tion proves  that  it  is  identical  with  Colpomenia  sinvosa,  Derb.  et 
Sol.  (olim  Asperoeoccus  sinuostts),  frequent  in  the  West  Indies. 
The  fruits,  which  are  plentiful  on  the  British  Museum  specimen, 
were  not  described  by  Crouan.  They  show  the  usual  plurilocular 
sporangia  of  the  genus,  surrounding  a  cryptostoma,  as  described 
by  Miss  Mitchell  (Phyc.  Mem.  pt.  ii.  1893,  p.  53).  The  genus 
Soranthera  is  therefore,  for  the  present,  reduced  to  its  original 
species  S.  ulvoidea. 

Dr.  Kjellman  (Engler  and  Frantl's  Natiirl.  Pfianzenfamil. 
Teil  i.  Abteil.  2, 1893,  p.  204)  and  De  Toni  (Syll.  Alg.  vol.  iii. 
Fucoidese,  1895,  p.  492)  both  recognize  it  under  Uncceliacea. 

The  mature  plant  of  S.  ulvoidea  has  the  form  of  a  globular  sac, 
which,  in  the  specimens  I  have  seen,  does  not  exceed  2  cm.  in 
diameter  (PI.  23.  fig.  1);  but  De  Toni  describes  them  as  sub- 
piriform,  and  gives  their  height  as  3-4  cm.  By  searching  under 
a  low  power  among  the  stichidia  of  JB.  Larix  one  finds  closely 
adhering  to  them  minute,  semicircular  outgrowths,  which  are  the 
earliest  recognizable  forms  of  8.  ulvoidea.  They  show  no  tapering 
at  the  base,  and  look  almost  like  a  swelling  of  the  thallus  of 
Ehodomela  (PL  23.  fig.  2).  As  they  grow  larger  they  become 
more  and  more  detached  from  the  host,  till  at  last,  when  they 
reach  the  size  of  about  2  mm.,  the  plant  is  more  or  less  piriform 
and  attached  only  by  its  rhizoids. 

Even  in  small  plants  the  size  of  a  pea  it  is  possible  to  see 
minute  spots,  which  are  young  sori,  beginning  to  appear  on  the 
surface  of  the  thallus ;  these  grow  with  the  increase  of  the  plant 
till  at  last  the  whole  surface  is  spotted  over  with  the  raised 
patches  of  fruit. 

It  has  been  recorded  hitherto  from  the  Behring  Straits,  and 
the  island  of  Sitka  oflTthe  shores  of  N.W.  America.  The  material 
on  which  this  inve:)tigation   has   been  made  was  collected  at 
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Monterey,  California,  by  Mr.  W.  R.  Shaw,  and  sent  by  bim  to 
tbe  Britisb  Museum. 

In  youQg  plants  the  tballus  is  composed  of  filaments  wbich 
radiate  from  tbe  base,  tbe  cells  becoming  smaller  as  they  approacb 
tbe  outer  surface,  where  they  are  free  (PI.  23.  fig.  3).  In  very 
early  stages  these  radiating  filaments  are  closely  packed  together, 
but  as  tbe  plant  increases  in  size  they  become  stretched  gradually 
more  and  more  apart  and  show  an  anastomosing  tissue  of  cells, 
tbrough  which  tbe  original  filaments  can,  however,  be  clearly  traced 
(PI.  23.  fig.  4).  Tbe  outer  surface  then  consists  of  free  2-  or 
3-celled  assimilative  filaments,  the  upper  cell  of  wbich  is  some- 
what swollen  (PI.  23.  fig.  7).  Tbese  assimilative  filaments  re- 
semble tbose  described  and  figured  by  Eeinke  in  Chordaria 
(Algenflora  der  westlichen  Ostsee,  p.  75).  When  the  stretching 
of  tbe  internal  tissue  has  reached  its  limit,  the  cells  become  torn 
asunder,  and  by  tbe  time  tbe  plant  attains  to  its  full  size  there 
remains  only  a  layer  of  polygonal  cells  3-6  deep,  which  have 
almost  a  parenchymatous  appearance. 

Meanwbile  the  outer  surface  has  also  undergone  a  change,  and 
instead  of  the  iree  assimilative  filaments  the  tballus  is  enclosed 
by  a  continuous  one-celled  peripheral  layer,  as  in  Colpomeniai 
Indeed  tbe  structure  of  tbe  mature  tballus  of  these  two  genera 
is  so  similar  that  it  would  be  interesting  to  see  if  the  resemblance 
exists  also  in  young  conditions. 

For  some  time  it  was  diflScult  to  trace  the  connecting  links  of 
this  unusual  alteration  in  tbe  peripheral  layer,  and  but  for  the 
presence  in  botb  stages  of  tbe  typical  rhizoids  and  the  crypto- 
stomata  characteristic  of  Soranthera,  it  might  have  been  thought 
that  tbe  two  plants  were  different  species.  However,  at  last  a 
specimen  was  found  in  wbicb  tbe  epidermal  layer  had  evidently 
been  just  formed,  and  in  many  places  single  cells  were  still 
adhering  outside  it,  showing  tbe  remains  of  the  assimilative 
filaments  (PI.  23.  fig.  5).  These  had  evidently  been  cast  off*,  and 
tbe  cells  on  which  they  bad  stood  had  become  pressed  together 
to  form  a  continuous  surface.  Even  after  this  fact  was  apparent, 
a  reason  for  this  unusual  proceeding  seemed  far  to  seek.  So  far 
as  I  know,  no  member  of  the  Phceophycea  has  first  a  surface  of 
free  assimilative  filaments  and  later  a  compact,  continuous 
epidermis. 

Aa  regards  tbe  shedding  of  assimilative  filaments,  it  is  known 
tbat  this  takes  place  in  Elachuta  scutulata  before  tbe  formation 

2o2 


Digitized  by  VjOOQIC 


482  ETHEL  BJlRJl  BAHTOIT  OTiT  THE 

of  plarilocnlar  sporangia.  The  recollection  of  this  led  me  to 
examine  Teiy  closelj  the  sections  of  Soranthera  which  showed 
the  stage  immediately  previons  to  the  shedding,  to  see  if  in  any 
way  this  was  connected  with  the  formation  of  fruit.  In  all  the 
sections  I  had  noticed  separate,  single-rowed  outgrowths  con- 
sisting of  6  or  7  cells  arising  from  the  same  cell  as  the  assimila- 
tive filaments  (PI.  23.  fig.  6).  On  comparing  these  with  the 
plurilocular  sporangia  of  Chordariacea^  notably  LeathesiOf  I  am 
led  to  the  belief  that  they  are  possibly  the  plurilocular  sporangia 
of  Soranthera — although  I  have  of  course  not  seen  the  escape 
of  the  spores,  all  the  material  being  preserved  in  spirit.  It  is 
hardly  strange  that  empty  sporangia  have  not  been  seen,  since 
they  probably  drop  off  immediately  after  the  escape  of  the 
spores. 

Another  point  of  resemblance  between  these  supposed  pluri- 
locular sporangia  of  Soranthera  and  those  of  Leathena  is  that 
in  both  cases  they  grow  all  oyer  the  thallus  and  are  not  confined 
to  sori. 

In  order  to  make  clear  the  further  development  of  ^S'.  ulvoidea, 
it  is  necessary  to  go  back  to  the  early  stages  of  the  plant  and 
trace  the  growth  of  the  cryptostomata.  Hitherto  the  only 
genera  in  Encoeliaeece  which  have  been  shown  to  possess  these 
bodies  are  Golpomenia  and  Hydroclathrus  (Miss  Mitchell,  in  Fhyc. 
Mem.  pt.  ii.  1893,  p.  53) ;  but  investigation  shows  that  they  exist 
in  S.  ulvoidea  from  almost  the  earliest  stages  of  the  plant. 
Even  in  these,  the  young  hairs  of  the  future  cryptostoma  can  be 
recognised,  growing  each  from  a  small  oval  cell  below  the  surface, 
similar  to  the  cells  which  bear  the  assimilative  filaments  at  the 
periphery  (PI.  23.  fig.  7).  Tbe  presence  of  the  smaller  cells 
deep  down  in  the  thallus  shows  that  the  origin  of  the  crypto- 
stomata is  the  same  as  in  Colpomenia  and  other  algfe,  where  they 
are  formed  from  a  single  initial  cell  or  group,  the  growth  of 
which  is  arrested.  The  young  hairs  are  close  together  among 
the  surrounding  tissue,  but  their  typical  basal  growth  and  narrow 
form  enable  one  to  distinguish  the  position  of  the  future  crypto- 
stoma before  «ny  sort  of  hollow  has  been  found.  As  the  plant 
grows  the  hairs,  growing  quicker  than  the  assimilative  filaments, 
push  out  above  the  surface,  and  owing  to  their  length  are  seldom 
to  be  found  unbroken  in  sections  of  the  plant. 

In   Colpomenia  and   Hydroclathrus  the    cryptostomata   are 
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found  in  connection  with  plurilocular  sporangia,  the  only  fruit 
known  up  to  the  present  for  these  genera  ;  and  Mr.  Murray  has 
described  a  Bimiiar  connection  with  the  unilocular  sporangia  iu 
AdenocystU  (Phyc.  Mem.  pt.  ii.  1893,  p.  59). 

In  Soranthera  ulvoidea  the  cells  round  the  cryptostomata 
begin  to  diyide  immediately  after  the  formation  of  the  con- 
tinuous epidermal  layer  and  to  form,  centrilugally,  sori  of  large, 
round-celled  parapl^yses  and  unilocular  sporangia  (PI.  23.  figs.  8,9, 
PI.  24.  figs.  10, 12).  Sound  those  cryptostomata  which  have  few 
huirs  and  are  not  very  deep,  the  sori  appear  sooner  than  round 
those  in  which  the  hairs  are  more  numerous.  In  a  mature  plant  I 
have  found  several  deep  and  large  cryptostomata  (PI.  24.  fig.  11) 
round  which  the  celU  were  at  thia  lute  stage  only  just  beginning 
to  subdivide  to  form  a  sorus.  It  is  remarkable  that  large  well- 
formed  cryptostomata  are  found  in  coaneution  with  groups  of 
rhizoids  on  a  mature  plant.  In  one  case  where  the  crypto- 
stoma,  though  among  the  groups  of  rhizoids,  was  not  actually 
in  clot«e  connection  with  them,  the  surrounding  cells  had  divided 
and  formed  the  usual  paraphyses  as  in  the  sori  of  unilocular 
sporangia. 

Iu  the  older  plants  the  sori,  by  their  centrifugal  growth, 
sometimes  coalesce,  and  thus  large  patches  ot  fruiting  tissue  are 
formed,  surrounding  two  and  possibly  more  cryptostomata. 

In  the  foregoing  account  o£  the  development  of  S,  ulvoidea  it 
has  been  seen  that  iu  the  early  part  ot  its  existence  it  follows 
the  type  of  plant  found  in  Chordariacea,  both  in  vegetative 
structure  and  in  its  plurilocular  sporangia.  It  bears  a  strong 
resemblance  to  Leathesia,  and  in  some  respects  to  Chordaria ; 
indeed,  had  S.  ulvoidea  been  found  only  in  its  young  state  it 
would  undoubtedly  have  been  placed  in  Ghordariacea.  On  the 
other  hand,  mature  plants,  with  their  continuous  epidermal 
layer  and  unilocular  sporangia  surrounding  cryptostomata,  show 
so  strong  a  resemblance  to  genera  of  Encoeliaccce^  that  it  is 
impossible  to  doubt  the  affinity  betueeu  Soranthera^  Aspero- 
coccuSy  Colpomenia,  etc. 

In  Dr.  Kjellman's  system  of  classification  (Engler  and  Prantl's 
Natiirl.  Pflanzenfam.  Teil  i.  Abt.  2,  1893,  pp.  180,  181)  a  great 
point  is  made  of  the  position  and  mode  of  develo-^ment  of  the 
sporangia. 

In  the  division  including  Chordariacea  the  sporangia  are  said 
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to  be  formed  as  the  morphological  equivalent  of  an  assimilatiTe 
filament.  In  the  division  including  Unccsliacea  the  sporangia 
arise  from  the  epidermal  cells.  Both  these  modes  of  develop- 
ment are  represented  in  Soranthera.  Again,  the  vegetative 
growth  of  Chordariacea  is  described  as  terminal  or  subterminal, 
that  of  Uncaeliacea  as  intercalary.  Now  in  Soranthera  growth 
evidently  takes  place  in  young  plants  from  the  ultimate  cell  of 
the  radiating  filaments.  This  cell  bears  the  assimilative  filaments 
and  the  plurilocular  sporangia,  and  eventually,  after  the  shedding 
of  these,  it  forms  the  epidermal  layer  which  subdivides  to  keep 
pace  with  the  further  growth  of  the  plant.  The  presence,  too, 
of  cryptostomata  points  to  terminal  rather  than  intercalary 
growth.  The  mode  of  development  of  Soranthera^  therefore, 
comes  athwart  the  lines  of  demarcation  hitherto  laid  down  for 
the  Nat.  Orders  Chordariacea  and  JSncosliacea.  It  can  be 
placed  definitely  neither  in  the  one  nor  the  other,  and  until  our 
knowledge  of  the  life-history  of  the  other  genera  in  these  two 
Orders  is  more  complete  it  will  be  wiser  to  refrain  from  placing 
Soranthera  anywhere. 

It  is  interesting  to  find  in  Soranthera  another  instance  of  a 
genus,  and  one  of  such  unsettled  position,  producing  fruits  in 
connection  with  cryptostomata.  That  the  typical  hairs  are  in  so 
many  cases  associated  with  reproductive  bodies,  either  in  or  out 
of  cryptostomata,  points  to  there  being  more  than  a  chance  con- 
nection between  them.  No  satisfactory  theory  has  yet  beeu 
suggested  to  explain  this,  and  until  the  function  of  these  hairs 
is  better  understood  it  is  useless  to  theorize. 

Prof.  Wille  (Beitr.  z.  Physiol.  Anat.  der  Laminariaceen, 
Christiania,  1897,  p.  36)  leans  to  the  hypothesis  set  forward  by 
Prof.  Eeinke  ('*  Beitr.  z.  Kenntniss  der  Tange,"  Pringsh.  Jahrb. 
vol.  X.  p.  317)  that  these  hairs  are  for  the  taking  up  of  mineral 
compounds  from  the  sea-water,  a  process  which  would  be  facili- 
tated by  their  specially  thin  outer  cell-walls.  The  contents  of 
the  young  hairs  appear  in  any  case  to  differ  from  those  of  the 
surrounding  tissue  ;  they  are  richer  and  in  stained  sections  take 
a  different  colour.     This  has  also  been  noticed  by  Prof.  Wille. 

One  of  the  main  points  of  interest  in  S.  ulvoidea  lies  in  this, 
that  it  adds  another  to  the  few  known  instances  of  parasitism 
among  the  Phaophycea,  Hitherto  the  only  clearly  established 
parasitic  species  are  Notheia  anomala  in  Fucacea^  and  small  algse 
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belonging  to  JElachistacea,  Chordariacea^  and  Ectocarpacea.  Many 
of  these  have  been  described  by  M.  SauTageau,  '*  Sur  quelques 
Alguea  ph^osporees  parasites  *'  (Joum.  de  Bot.  torn.  vi.  1892). 
In  Soranthera  the  cells  at  the  bai«e  of  the  plant  in  all  but  the 
very  youngest  stage  elongate  to  form  septate  rhizoids,  which 
intertwine  and  encircle  the  thallus  of  the  host,  Rkodomela  Larix 
(PI.  24.  ^g,  13).  The  walls  of  these  rhizoids  are  very  thin  and 
stain  deeply,  but  of  their  contents  it  is  not  possible  to  speak 
without  living  material.  On  reaching  the  host  they  become  very 
closely  adpressed  to  it,  and  after  growing  round  it  for  a  short 
distance,  the  ends  penetrate  into  the  thallus.  Here  they  push 
their  way  through  the  cells,  disorganizing  the  host  tissue  and 
developing  small  knots  of  minute  cells,  which  are  presumably 
haustoria  (PL  24.  fig,  14).  It  is  true  that  there  are  certain 
groups  of  cells  growing  from  the  rhizoids  still  outside  the  host 
plant  which  strongly  resemble  the  supposed  haustoria  inside  the 
Rkodomela  thallus.  But  this  does  not  necessarily  prohibit  the 
possibility  of  these  latter  being  of  the  nature  of  haustoria. 

It  is  probable  that  the  investigation  of  other  plants^  hitherto 
supposed  to  be  merely  epiphytic  on  some  one  special  alga,  may 
lead  to  the  enlargement  of  the  number  of  parasites  among  the 
IPhcBophycecB, 

In  concluiiion,  I  wish  to  express  my  thanks  to  Mr.  Blackman 
for  kindly  helping  me  in  the  manipulation  of  the  microtome, 
while  cutting  the  necessary  series  of  sections ;  and  I  gratefully 
acknowledge  the  debt  I  owe  to  Mr.  Murray  for  placing  this  and 
other  valuable  material  in  my  hands. 

EXPLANATION   OF   THE   PLATES. 
Plate  23. 

Fig.  1.  Soranthera  idvoidea.    Nat.  size. 

2.  Young  plants  on  Bhodomela  Larix.     X  8. 

3.  Transverse  section  of  young  thallus.     X  65. 

4.  Central  cells  of  slightly  older  plant.     X  65. 

5.  Peripheral  layer  of  still  older  plant,  showing  remains  of  assimilative 

filaments.     X  375. 

6.  Possible  plurilocular  sporangia.     X  375. 

7.  Young  oryptostoma.     X  375. 

8.  Cells  round  older  cryptostoma,  dividing  to  form  sorus  of  parapbyses 

and  unilocular  sporangia.     X  375. 

9.  Mature  sorus  of  unilocular  sporangia,     x  140. 
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Platb  24. 

Fig.  10.  Part  of  mature  sorus  of  unilocular  sporangia.     X  375. 

11.  Large  cryptostoma.     X  375. 

12.  SoruB  round  large  erjptostoma.     X  140. 

13.  BhiioicU  penetrating  into  hoit  plant.     X  140. 

14.  Part  of  tame.     X  375. 


A  EeTieion  of  the  G-enus  8ymhlepharu^  Montagne.  By  Ebnbst 
Staklbt  Saxmok.  (GommuDicated  by  E.  M.  Holmes, 
r.L.S.) 

[Bead  2nd  June,  1898.] 

(Platis  25  k  26.) 

The  genus  Symhlepharis  was  established  by  Montagne  in  Ann. 
Sci.  Nat.  ser.  11.  viii.  p.  252  (1837),  for  the  reception  of  a 
Mexican  moss,  which  he  named  S.  helicophylla. 

In  this  species  the  sixteen  teeth  of  the  peristome  are  more  or 
less  completely  united  below  iu  pairs,  and  so  form  eight  groups. 
Each  group,  or  pair  of  teeth,  is  separated  from  the  next,  as 
Montagne  remarked,  by  an  interval  about  equal  to  the  width  of 
a  simple  tooth  (PI.  25.  ^^.  2). 

The  teeth  of  S,  helicopht/lla,  when  wet,  are  strongly  connivent 
into  a  cone  (fig.  1). 

These  two  peristome  characters  were  considered  of  generic 
Talue  by  Montagne,  and  from  the  first — the  distinct  arrange- 
ment of  the  teeth  in  pairs — the  genus  derives  its  name. 

Mitten,  in  his  work  on  Indian  mosses  (1),  sank  Symhlepharis 
in  Leptotrichumy  Hampe ;  and  in  his  remarks  on  Leptotrichum 
Beinwardti,  Mitt.  {Oyrophyllum  Bdnwardii,  Dozy  &  Molkenb.), 
said :  ^*  Habitus  omnino  prsecedentis  [Z.  himdlayanum^  Mitt.], 
quocum  struct ura  adeo  convenit  ut  nulla  methodo  naturali 
separari  potest.  Peristomium  dentibus  aequi-distantibus  dicranis 
ab  eo  X.  himalayani  et  specierum  aliarum  Symhlephari  generi 
adscriptarum  diversum,  sed  differentia  h»cce  momenti  ejusdem 
ut  in  speciebus  Orthotrichi  generis  censenda  est." 

But  although  the  acceptance  of  the  genus  Symhlepharis  as 
defined  by  Montagne  would  lead,  as  Mitten  pointed  out,  to  the 
separation  of  species  closely  allied,  we  find  that,  if  we  do  away 
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with  Montagne's  special  peristome  characters,  so  as  to  admit 
species  (like  ^S'.  Beinwardti,  Mitt.,  PL  26.  fig.  34)  with  a  peri- 
stome of  sixteen  equidistant  recurved  teeth,  there  are  vegetative 
characters  left  of  sufficient  value  for  keeping  up  the  genus. 

This  appears  to  have  been  the  later  opinion  of  Mitten,  as  in 
his  work  on  the  South- American  mosses  (2),  he  revived  the  genus 
Sifmblepharis,  but  without  including  the  original  peristome 
characters,  and  it  is  this  emended  generic  description  of  Mitten's 
that  must  be  accepted. 

We  have,  then,  a  genus  of  a  few  species  of  arboreal  mosses 
of  a  distinct  habit,  which  closely  resemble  one  another  in  the 
shape  and  areolation  of  the  leaves,  strongly  crisped  when  dry, 
differing  in  these  points  from  Leptotnchum,  Dicranella,  and 
AngBtrcemia^  and  from  Holomitrium  in  the  absence  of  distinct 
alar  cells. 

S.  HELiGOPHYLLA,  Mofit.  in  Attn.  Set.  Nai.  ser.  II.  viii.  p.  253 
(1837). 

Montague  (loc.  cit.)  gives  a  full  and  excellent  description  of 
his  species.  The  leaves  are  described  as  ^*  apicem  versus  margine 
dentata,"  but,  although  this  is  the  case  with  most  leaves,  excep- 
tions may  often  be  found.  In  the  authentic  specimens  (ex  herb, 
Montague)  at  Kew,  for  instance,  some  leaves  have  a  quite  entire 
margin. 

In  C.  Miiller,  Syn.  i.  p.  461,  the  characters  '*  nervo  .  .  .  excur- 
rente,  apice  dorso  scabro  "  are  added  to  Montague's  specific 
description.  This  roughness  of  the  nervo  is  very  variable,  and 
seems  to  be  correlated  with  the  amount  of  serration  of  the 
margin ;  as  the  margin  tends  to  become  less  serrate  tne  roughness 
of  the  nerve  is  reduced  to  a  few  scattered  points,  until  with  an 
entire  margin  a  quite  smooth  nerve  is  found.  I  do  not  find  the 
nerve  excurrent,  but  ceasing  in  the  apex. 

In  1828  Hooker  published,  in  Wall.  Cat.  no.  7571,  the  name 
(without  description)  of  Didymudon  vaginatunt  for  a  moss  col- 
lected by  Wallich  in  Nepal ;  in  1837  the  same  author  (4)  figured 
the  moss,  and  in  1840  (5)  published  the  specific  description. 

In  1857  Wilson  (6)  gave  the  MS.  name  Sgmblepharis  Hookeri 
to  Hooker's  Didymodon  vaginatumy  and  separated  a  form  with 
"  leaves  longer,  wider  at  base,  less  crisped  when  dry,"  as  Sym- 
blepharis  dilatata^  Wils.  MS. 


Digitized  by  VjOOQIC 


4S8  HB.  E.  S.  SALM09  :   HETISIOlir 

In  1859  Mitten  (1)  placed  both  these  in  Lepiotrichwn  under 
the  name  of  L.  himalatfanum,  Mitt.,  but  in  1888  (3)  referred  to 
this  moss  as  a  true  Symhlepharia,  and  there  are  specimens  in  the 
Kew  Herbarium  named  bj  him,  in  1^91,  SymblepharU  himalatf- 
anum. Mitt.  There  is  a  fine  series  of  this  Indian  moss  in  the 
Kew  Herbarium,  and  an  examination  of  this  has  led  me  to  the 
conclusion  that  there  is  nothing  to  separate  the  specimens  from 
S,  helicopliyUa^  Mont. 

Hooker's  original  figure  and  description  of  Didymodon  vagina- 
turn  are  not  full  enough  to  be  of  much  yalue,  but  as  far  as  thej 
go  contain  nothing  unfavourable  to  the  view  of  the  identity  of 
the  two.  At  first  sight  the  Indian  specimens  seem  to  differ  in 
having,  often,  a  shorter  capsule,  seta  usually  solitary,  and  almost 
or  quite  entire  leaves  with  the  nerve  frequently  quite  smooth 
at  back.  But  in  many  cases  the  capsules  of  the  Indian  spe- 
cimens are  longly  cylindrical,  and,  on  the  other  hand,  some 
Mexican  examples  of  S.  helicophylla  have  a  somewhat  elliptical 
capsule. 

The  number  of  setsB  arising  from  a  perichfetium  varies  from 
one  to  three — rarely  four  or  five — in  Mexican  S,  helicophylla ; 
in  the  Indian  moss  it  is  usually  one,  but  sometimes  two.  I  do 
not  think  this  difierence  important,  especially  as  in  the  American 
S,  Oerstediana,  C.  Miill.,  which,  as  mentioned  below.  Mitten 
considers  a  form  of  S.  helicophylla,  the  seta  id  solitary,  just  as 
is  usually  the  case  in  the  Indian  specimens.  As  regards  the 
leaves,  although  those  of  the  Indian  plants  differ,  generally,  in 
the  points  noted  above,  there  are  many  exceptions.  In  the 
specimen  at  Kew  labelled  *"*  Leptotrichum  himalayanum,  Mitt., 
no.  112,  Herb.  Ind.  Or.  Hook.  fil.  &  Thomson,  Coll.  J.  D. 
Hooker,"  the  leaves  agree  in  the  serrate  margin  and  nerve 
prominently  rough  at  back  with  those  of  typical  S,  helicophylla  ; 
and  between  such  leaves  as  these  and  the  smaller  entire  ones  of 
many  of  the  Indian  specimens  a  complete  series  of  intermediates 
can  be  found.  In  the  peristome,  areolation,  inflorescence,  <&c., 
I  can  find  no  constant  difference  separating  the  Indian  plant  from 
the  Mexican. 

It  is  interesting,  with  regard  to  the  question  of  the  identity 
of  these  two  mosses,  to  find  among  Schimper's  MSS.  preserved 
at  Kew  some  notes  on  a  moss  which  commence,  "  Didymodon 
vaginaiumy  Hook.,  Journ.  of  Bot.  vol.  ii.,  et  Hook.  Icon.  Plant. 
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tab.  xviii. — SymhlepharU  helicophi/Ua,  Montagne.  Mexico,  Lieb- 
man  '* ;  and  there  are  specimens  of  ^S^.  helicophylla  from  Mexico 
in  Schimper's  herbarium  named  **  D,  vaginatus^  Hook." 

S,  Oerstediana,  C.  Mull.  Syn.  ii.  p.  613  (1861),  as  pointed 
out  by  Mitten  (2.  p.  49),  must  be  referred  to  8.  helicophylla^ 
and  i3  not  dioicous  as  described.  The  specimens  in  the  Kew 
Herbarium  (coll.  O  era  ted)  I  find  are  autoicous,  just  as  in 
8,  helicophylla. 

8,  Chrismari,  S.  Miill.  Syn.  ii.  p.  614  (1851). 

The  description  of  this  moss  commences  **  8,  helicophylla 
si  minima,  sed  folia  angustiora  breviora  e  cellulis  mollihus 
chlorophyllosis^  nunquam  incrassatis^  areolata ;  thecsB  angus- 
tissime  cylindricae  eloiigatsB  erectaB  valde  falcato-arcuatiey  The 
other  characters  given  do  not  differ  from  those  of  8,  helico- 
phylla. 

Through  the  kindness  of  Prof.  C.  Miiller  I  have  been  able  to 
examine  a  specimen  of  this  plant  (now  in  the  Kew  Herbarium). 
I  certainly  do  not  think  it  is  distinct  from  8.  helicophylla.  First, 
as  to  the  cells :  these  are  decidedly  incrassate  (PL  26.  figs.  27, 
28),  in  some  leaves  less  so  than  in  others,  but  agreeing  essentially 
with  those  of  8.  helicophylla^  where,  in  the  Indian  examples 
especially,  the  amount  of  incrassation  is  slightly  variable.  The 
character  of  the  diflereut  shape  of  the  capsule  is  not  shown  by 
the  specimen  sent  by  Prof.  Miiller.  There  are  two  capsules  on 
this  :  one  longly  cylindrical  and  curved,  3  mm.  long;  the  other 
elliptical  and  straight,  1*50  mm.  long.  This  shows  how  invariable 
the  shape  and  size  of  the  capsule  are  in  8ymblephariit^  and  the 
little  value  of  characters  depending  on  these.  Leaves  quite  as 
narrow  and  short  often  occur  in  8,  helicophylla. 

In  1891  Bescherelle  (7)  published  a  species  of  8ymhlephari8y 
8.  as^iaiica^  from  Yun-nan,  China,  with  the  following  descrip- 
tion :— "  Oflre  le  port  du  8.  helicophylla  Mont,  du  Mexique  ;  ses 
feuillea  h.  peine  denticul^es  au  sommet,  k  nervure  liase,  ses 
pedicelles  solitaires,  sa  capsule  cylindrique  courbee  Ten  distin- 
guent  suflBsamment." 

The  specimens  of  this  (ex  herb.  Bescherelle)  in  the  Kew 
Herbarium  do  not  agree  well  with  this  description,  especially 
in  those  points  in  which  the  author  contrasts  the  species  with 
8.  helicophylla.  The  nerve  of  most  of  the  leaves  is  rough  at 
back  above,   often   quite  prominently  so;  also  among  the  few 
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plants  of  the  Kew  specimen  there  is  oue  showing  two  set» 
coming  from  the  same  perichietium*  In  the  leaf,  capsule,  and 
peristome  there  is  no  difference,  and  there  seem,  therefore,  no 
characters  to  separate  S.  asiatica  from  S,  helieophylla.  In  1892 
Bescherelle  (8)  gave  a  fuller  description  of  his  species,  but  only 
the  same  characters,  quoted  above,  are  given  as  separating  it 
from  8.  helieophylla. 

8.  breviseia,  Liudb.  MS.  in  herb,  (non  Wils.),  is  nothing  but 
a  form  of  8.  helieophylla  with  verj  short  setse.  Exactly  similar 
states  may  be  found  mixed  with  normal  plants  of  8.  helieo- 
phylla in  the  same  tuft,  as  may  be  seen  in  the  Desierto  Yiejo 
s(.ecimens  (M.  Bourgeau)  in  the  Kew  Herbarium. 

S.  HXLICOPUTLLA,  Var.  MICROTHECA. 

There  is  a  moss  in  the  Kew  Herbarium,  from  Tihri-Garhwal, 
N.W.  Himalaya  (J,  F.  Duthie,  1893),  named  *S^.  microtheca, 
C.  Miill.,  but  I  cannot  find  any  published  description  of  tliis 
name.  The  ypecimen  is  identical  with  some  small  forms  of 
"  Leptotrichum  himalayanum,  Mitt.,"  in  the  Kew  Herbarium, 
and  (lifEers  from  typical  8,  helieophylla  only  in  the  smaller  size, 
leaves  with  almost  or  quite  entire  margin,  and  nerve  faintly  rough, 
or  smooth  at  back,  eUiptic-oblong  capsule  on  a  shorter  seta, 
and  little  branched  stems  (PL  25.  figs.  17-23).  Such  plants  are 
somewhat  intermediate  between  8,  helieophylla  and  the  var.  tenuis 
described  below,  and  it  would  be  convenient  to  retain  microiheca 
as  a  varietal  name  for  these  Indian  iorms,  although  there  are 
certainly  intermediates  connecting  them  with  the  type. 

S.  HELICOPHTLLA,  var.  TENUIS. 

8.  tenuis,  Schimp.  MS.  in  Herb. 

8.  caulibus  ereetis  brevibus  (2-6  mm.)  timplicibus ;  foliis  mino- 
ribus  3-4  mm.  longis,  marginibus  integerrimis  vel  apice  minute 
serrulatis,  nervo  Iffivi  vel  dorsoad  apicem  minute  scabro,  thecis  in 
pedunculo  longo  (1  cm.)  ereetis  parvulis  ellipticis  oblongisve, 
sporis  minoribus. 

This  is  a  well-marked  variety.  The  very  short  unbranched 
stems,  slender  setae  (often  over  a  centimetre  long),  short  leaves, 
and  small  capsules  give  it  a  very  distinct  appearance  (PI.  25. 
figs.'3-16).     The  spores  are  about  12  /i  in  diam.,  and  are  slightly 
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smaller  than  in  the  type.  The  leaves  are  entire,  or  nearly  so,  with 
the  nerve  smooth,  or  faintly  rough  at  back  above.  Except  in  the 
smaller  size,  the  peristome,  shape  of  the  leaf,  <&c.  do  not  differ 
from  those  of  S.  helieophylla. 

Besides  the  plant  named  S.  tenuis,  from  Simla,  in  Schimper*s 
Herbarium,  there  are  specimens  in  the  Kew  Herbarium  from  two 
other  localities  which  belong  here  :  one  named  S.  himalayanum, 
Mitt.,  from  Mahasso  ;  the  other,  named  8,  Hooheriy  Wils.,  from 
between  Konrin  and  Mandali  (J.  E.  Duthie,  1895).  Schimper*s 
plant  is  slightly  smaller  than  these,  but  is  certainly  identical  with 
them.  Duthie's  specimens  are  very  fine  and  vigorous,  and  may  be 
considered  typical  of  tlie  var.  tenuis. 

S,  pusilla,  Hampe,  MS.  in  Herb.,  resembles  tenuis  in  its  small 
size,  but  differs  in  the  shape  of  the  capsule,  which,  though 
variable,  is  usually  somewhat  cylindrical,  the  shorter  sets,  and 
more  vigorous  stems.  This  1  am  inclined  to  consider  a  stunted 
and  abnormal  form  of  the  type,  rather  than  belonging  to  the 
var.  tenuis. 

S.  HELICOPHYLLA,  var.  MACBOSPOBA. 

S.  ffookeri,  var.  capsula  elliptica,  operc.  oblique  rostrato,  Wils, 
in  Kew  Jaurn.  Bot.  ix.  p.  292  (1857). 

S.  Kurziiy  Hampe,  MS.  in  Herb. 

Thecis  late  ellipticis,  operculo  longiore,  sporis  magnis  (35- 
45  fi)  asperulis. 

The  short  and  broadly  elliptic  capsules  and  very  large  spores 
easily  separate  this  variety  from  all  forms  of  S.  helicophylla.  The 
spores  of  8,  helicophylla  are  from  15-20  /i,  and  smooth,  or  nearly 
so ;  those  of  macrospora  are  more  than  twice  their  size,  and  rough 
with  scattered  warts.  In  other  respects  the  variety  does  not  differ 
from  the  Indian  examples  o^  8,  helicophylla,  except  that  the 
interval  between  each  pair  of  teeth  of  the  peristome  is  very 
slight  or  does  not  exist. 

The  plant  in  the  Kew  Herbarium,  to  which  Wilson's  remarks 
apply,  is  very  striking  in  the  broad,  elliptic  capsule  (1  mm.  wide, 
2  mm.  long),  aad  spores  averaging  40  p  (PI.  26.  figs.  21-26). 
8.  Kurzii,  Hampe,  MS.  in  Herb.,  also  belongs  here.  Hampe's 
specimens  have  the  note: — ** Thecis  ellipticis,  dent,  perist.  in- 
tegris,  operculo  longiore  differt."  The  peristome  teeth  are  not 
entire,  but  bifid  exactly  as  in  8,  helicophylla.    The  capsules  are 
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not  quite  bo  broadly  elliptic  as  in  the  Eew  example ;  the  spores 
average  35  /j. 

In  the  large  seriejt  at  Kew  I  could  find  no  spores  intermediate 
in  size  between  helicophylla  and  this  variety,  and  it  seemed  as 
though  the  latter  might  deserve  specific  rank  ;  but  in  Hampers 
Herbarium,  at  the  British  Museum  (Natural  History;,  there  is 
a  moss  named  "fi^.  Hookerij  Wils.,  minor.  Sikkim,  11,000  ft. 
(S.  Kurz),  no.  2331,"  which  is  exactly  intermediate  between 
8,  helieophylla  and  the  variety  macrospora^  both  in  the  shape  of 
the  capsule  and  size  of  spores,  which  are  from  20-30  /x  iu 
diameter.  The  occurrence  of  this  connecting  link  is  very 
interesting;,  showing,  as  it  does,  that  even  in  the  size  of  the 
spores  8,  helicopliylla  is  a  variable  species.  Such  intermediates 
are  certainly  rare,  and  their  occurrence  does  not,  I  think, 
lessen  the  claim  of  macrospora  to  rank  as  a  well-marked 
variety. 

If  the  foregoing  conclusions  be  accepted,  we  must  look  upon 
8.  helicophylla,  Mont.,  as  a  variable  species,  giving  rise  to  several 
well-marked  varieties,  and  must  allow  it  a  wider  distribution 
than  has  been  previously  accorded  to  it.  The  species  will  stand 
as  follows : — 

S.  HELICOPHTLLA,  Mont.  in  Ann.  8ci.  Nat,  s^r.  II.  viii.  p.  253 
(1837) ;  a  Mull,  Syn.  i.  p.  461  (1849) ;  Mitt.  Muse.  Austr. 
A,mer.  \).  48,  in  Joum.  Linn.  Soc,  Bot.  xii.  (1869) :  Jaegr.  Adumbr. 
i.  p.  73  (1872). 

Didy modof I  vaginatum J  Hook. f  in  Wall.  Cat.  no.  7571(1828);  Hook. 
Ic.  Plant,  t.  xviii.  fig.  4  (1837);  Lund.  Journ.  Bot.  ii.  p.  6  (1840); 
C.  MuU.  Sj-n.  i.  p.  4U2  (1849). 

Symblepharis  Oerstediana,  C.  Miill.  Syn.  ii.  p.  613  (1861);  Mitt.  Mu9C. 
AustT.  Amer.  p.  48  (1869) ;  Jaegr.  Adumbr.  i.  p.  73  (1872). 

S.  Chrismari,  C.  Mull.  Syn.  ii.  p.  614  (18ol)  ;  Mitt.  Muse.  Austr. 
Amer.  p.  49  (1869) ;  Jaegr.  Adumbr.  i.  p.  73  (1872). 

S.  HookeH  et  S,  dilatata,  ex  parte,  Wils.  in  Kew  Journ.  Bot.  ix.  pp.  292, 
293  (1857). 

Leptotrichum  himalayanum,  Mitt.  Muse.  Ind.  Orient,  p.  12  (1859). 

Dicranella  himalayanaf  Jaegr.  Adumbr.  i.  p.  82  (1872). 

Symblepharis  Hookeri,  Wils.,  Jaegr.  Adumbr.  ii.  p.  636  (1879). 

S.  Miatica,  Besch.  Rev.  Bryol.  1891,  p.  88,  in  Ann.  Sci.  N«t.  s^p.  VII. 
t.  15,  p.  50  (1892). 

Dichodontium  Hooker i,  Par.  Index  Bryol.,  in  Act.  Soc.  Linn.  Bord. 
xlvi.  p.  332  (1893). 
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Distribution  : 

i^.  America— Mexico :  Oaxaca  (D.  Andrieux);  Cerro  de  Iob 
Nebejos  (C.  Ehreuberg) ;  Foret  del  Desierto  Viejo,  valine  de 
Mexico  (M.  Bourgeau,  1865),  under  S,  helicophylla -,  Orizaba, 
12,000  ft.  (Liebmann),  under  Didymodon  vayinatus,  Hook. ; 
Prov.  Mechoacan,  Cerro  Saa  Andres,  and  Jalapa  (Cbrismar, 
1849),  under  8.  Chrismari. 

Central  America— Costa  Eiea  :  6000-8000  ft.  (A.  S.  Oersted, 
1848);  V.  Irazu,  near  Cartage,  9000-11,000  ft.  (Wendland,  1857), 
under  S.  Oerstediana. 

Asia— India,  Himalaya :  Bhotan,  Sanah,  8000-10,000  ft. ;  Pun- 
jaub,  Mahasso  ;  British  Garhwal,  8000-10,000  ft.  (J.  F.  Duthie, 
1885) ;  Nepal  (Wallich)  (J.  D.  Hooker) ;  Sikkira,  7000-12,000  ft. 
(J.  D.  Hooker), 8000-13,000  ft.  (S.  Kurz);  Kuraaon,  6000-9000  ft, 
(Strachey,  Winterbottom,  T.  Thomsou),  under  Leptotrichum 
himalayanum,  Mitt. ;  Symblepharis  himalayana,  Mitt. ;  8, 
Hookeri,  Wila. ;  8.  vaginata,  Hook. ;  and  Didymodon  vaginatumy 
Hook.  China  :  Yun-naa ;  bois  de  Tong-chan  et  de  San-tchaug- 
kiou  (Hokin),  2500  mtr.  (Delavay,  1890,  no.  4875),  under 
8,  asiatica. 

Var.  MICROTHECA. 

8.  microtheca,  C.  Miill. 

DiSTRiBUTiOH". — Asia^  India,  Himalaya :  near  Deota,  Tihri- 
Garhwal,  9000-10,000  ft.  (J.  F.  Duthie,  1893);  Mahasso  (Herb. 
Griffith,  no.  97) ;  Chola,  Sikkim,  10,000-12,000  ft.  (J.  D.  Hooker, 
no.  125  by  bottom  specimen  only). 

Yar.  TENUIS. 

8,  tenuis,  Schimp.  MS.  in  Herb. 

Distribution. — Asia,  India,  Himalaya  :  Simla,  Delhi  (Lady 
H.  M.  Lyell,  1853);  Mahasso  (Herb.  Griffith,  no.  19);  between 
Konrin  and  Mandali,  7000-9000  ft.  (J.  F.  Duthie,  1895,  no. 
17943). 

Yar.  MACROSPORA. 

8,   Hookeri,  var.   capsula   elliptica,   operc.   oblique  rostrato, 
Wils,  in  Kew  Journ.  Bot.  ix.  p.  292  (1857). 
8.  Kurzii,  Hampe,  MS.  in  Herb. 
Distribution. —-4<ia,   India,    Himalaya-,     Tonglo,    Sikkim, 
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7000-8000  ft.  (J.  D.  Hooker,  no.  110);  Sinchul,  Sikkim,  7500- 
8000  ft.  (S.  Kurz,  noB.  2090,  2390). 

Syhblephabis  Likdigii,  Hampe^  in  Linnaa,  xxxii.  p.  136 
(1863) ;  et  Ann.  Set.  Nat  8er.  V.  t.  iii.  p.  359  (1865)  ;  Mitt.  Mmg. 
Austr.  Amer.  p.  48  (1869);  Jaegr.  Adumhr.  i.  p.  73  (1872). 

S.  boiiviana,  G.  Mull.  Prod.  Bryol.  Boliv.,  in  Nuov.  Giom.  Bot.  ItaL 
p.  39  (1897). 

DlSTBIBTTTIOW  : 

South  America — New  Granada :  Paramo  Choach^,  3600  mtr. 
(A.  Lindig,  1800,  no.  2130). 

Bolivia :  prov.  Larecaja,  Sorata,  3400  mtr.  (G.  Mandon,  1858, 
nn.  1650);  proY.  Cochebamba,  near  Choquecamata  ((3-ermam, 
1889). 

Ecuador :  Andes  of  Quito,  Pallatenga,  6000  ft.  (Spruce, 
no.  26  b). 

Spruce's  Pallatenga  plant,  of  wliich  there  are  specimens  in 
the  Kew  Herbarium  correctly  named  S.  Lindigii^  is,  bj  a  slip, 
referred  to  as  belonging  to  S.  helicophylla,  Mont.,  by  Mitten  (2), 
and  consequently  the  latter  species  is  wrongly  recorded  from  this 
locality. 

The  leayes  of  S.  Lindigii  are  quite  entire,  and  more  or  less 
transversely  undulate  above  when  wet ;  the  nerve  is  smooth  at 
back.  The  spores  are  rough  with  minute  warts,  just  as  in  S.  helico- 
phylla,  var.  macrotpora. 

The  Bolivian  plant  has  lately  been  separated  as  a  distinct 
species  by  MuUer  (9)  under  the  name  of  S.  holiviana. 

Hampers  original  description  of  S.  Lindigii  differs  from  that 
of  /S.  holiviana  in  the  following  points  : — seta  erecta,  theca  cylin- 
drica,  peristomii  dentibufi  integris  vel  parum  fissis. 

Miiller  (9)  remarks  on  his  plant,  **FructibuB  ditissimis  minute 
oblongis  in  pedicello  Campylopodis  instar  humore  curvato  dis- 
positis  prima  fronte  ab  omnibus  congeneribus  distincta." 

There  are  Bolivian  specimens  collected  by  Mandon  (no.  1656) 
in  the  Kew  Herbarium  (quoted  by  Muller  as  S.  holiviana). 
The  setae  of  these  become  curved  when  wet,  as  Miiller  says, 
though  in  these  examples  not  to  such  a  degree  as  to  suggest  a 
Campylopus. 

But  in  Hampe's  type  of  S.  Lindigii^  at  the  British  Museum 
(Natural  History),  the  sets  when  wetted  become  slowly  curved, 


Digitized  by  VjOOQIC 


OF  THE  GEinrS  SYICBLEPHABIS.  495 

HO  that  it  is  eyident  Hampers  description,  "  seta  erecta/'  applied 
to  the  dry  state  only. 

The  capsules  of  the  type  specimens  of  S.  Lindigii  are  cer- 
tainly more  cylindrical  than  in  the  Bolivian  ones,  but  a  few 
capsules  occur  which  are  oblong.  The  teeth  of  8.  Lindigii 
are  very  fragile,  and  are  so  strongly  incurved  when  wet,  that 
it  is  difficult  to  see  how  much  the  apex  of  each  tooth  is  divided. 
The  peristomes  are  mostly  imperfect  in  the  ripe  capsules  of 
the  type  of  S,  Lindigii^  but  some  show  teeth  bifid  to  the  middle. 
Miiller  (9)  describes  his  peristome  teeth  as  "  usque  ad  medium 
fissi,"  but  I  have  noticed  several  teeth  quite  entire  in  Mandon's 
specimen,  no.  1 656,  from  which  fig.  33  was  drawn. 

In  8.  helicophi/llaj  Mont.,  the  peristome  teeth  are  very  variable 
in  this  respect ;  entire  and  bifid  teeth  commonly  occur  in  the 
same  peristome  (PI.  25.  fig.  7). 

S.  FBAGiLis,  Mitt,  Muse.  Austr.  Amer,  in  Joum,  Linn.  8oc. 
xii.  (1869)  p.  49 ;  Jaegr.  Adumbr.  i.  p.  74  (1897). 

DiSTEiBTTTiOK. — 8.  America  :  Ecuador,  Andes  of  Quito,  near 
Mulmul  and  Tunguragua,  9000  ft.  (Spruce,  no.  23,  and  Jameson). 

8.  Jragilis,  Mitt.,  differs  in  its  rigid  habit  from  all  other  species 
of  the  genus.  In  Mitten's  description  there  is  no  mention 
made  of  the  structure  of  the  leaves,  which  is  quite  different  from 
that  of  the  other  species.  The  leaves  are  very  fragile,  i.  e.  brittle 
through  their  rigidity,  so  that  they  are  usually  broken  across 
above,  and  are  bistratose  in  the  upper  part  (PI.  26.  fig.  30).  The 
transition  from  the  unistratose  structure  of  the  lower  part  (PI.  26. 
^g.  29)  to  this  takes  place  just  above  the  wings  of  the  vaginant 
base.  The  two  "  sterei'd-bands,"  which  take  a  prominent  part  in 
the  nerve-structure  of  the  leaf-base,  graduaUy  disappear  as  the 
apex  is  reached.  The  leaf-cells  are  quadrate  to  shortly  rect- 
angular, not  '*  rotundatus  "  as  described.  The  peristome  teeth 
(not  described  by  Mitten)  are  more  or  less  bifid,  sometimes  to 
the  middle,  and  often  irregularly  perforated,  and  are  not  arranged 
in  pairs.     The  infiorescence  is  autoicous. 

S.  BOCOTEANA,  Mitt.,  in  Balf,f.  Bot.  8oootra,  in  Trans.  Boy. 
8oc.  Edinb.  xxxi.  p.  331  (1888). 

DiSTBiBTJTioK. — Africa :  Socotra,  on  highest  points  of  Haghier 
<Prof.  Bayley  Balfour,  1880). 

LINN.  JOUEN. — BOTANY,  VOL.  XXXIII.  2  P 
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The  leaves  in  shape  and  areolation  seem  to  refer  this  moss  to 
the  genus  Symhlepharis^  but  as  only  very  old  capsules,  with  no 
trace  of  peristome,  have  been  found,  its  true  position,  as  Mitten 
3.  p.  830)  says,  must  remain  at  present  doubtful.  I  find  that 
the  cells  of  the  upper  part  of  the  leaf,  which  are  quadrate,  not 
*^  rotundatuB  "  as  described,  are  papillose  ou  both  sides,  with  the 
exception  of  the  back  of  the  nerve  (PL  26.  fig.  32).  The  elongated 
rectangular  cells  of  the  base  are  smooth  (fig.  31).  The  nerve  is 
more  robust  in  the  subula  than  lower  down. 

Should  this  moss  prove  to  be  a  SymhlepharU,  it  will  differ 
frotn  all  present  described  species  in  the  papillose  cells. 

8.  Beikwabdti,  Mtlt.^  in  Balf.  f  Boi.  SocotrOy  in  Trans.  Boy, 
8o€.  Edinh.  xxxi.  p.  331  (1888). 

Dicranum  Beinwardti,  Dozv  &  Molkenb.  Muse  Frond.  Aichip.  Ind.  p.  6 
(1844). 

QyrophyUum  Bemwardti^  Dozy  &  Molkeub.  Muse.  Frond.  Ined.  Aichip.. 
Ind.  p.  149,  t.  4^,  46  (1846). 

Angtlrcemia  Bmnwardti,  C.  Miill.  Svn.  L  p.  437  (1849). 

Symhlepharis  diUUata,  ex  parte,  et  S.  breviseta,  Wib.  in  Eew  Jonm. 
Bot.  iz.  p.  293  (1867). 

Leptotrichum  JReinwardti,  Mitt.  Muse.  Ind.  Orient,  p.  12  (1859). 

Diehodonthtm  Beintcardti,  Dozy  &  Molkenb.  Brjol.  Javanic.  i.  p.  85 
(1859) ;  Jaegr.  Adumbr.  i.  p.  67  (1872)  ;  Par.  Index  BryoL,  in  Act  SoCr 
linn.  Bord.  xlvi.  p.  834  (1898). 

DisTBiBUTiON. — Asia :  Java  ;  Borneo  (Korthals)  ;  India, 
Sikkim  Himalaya,  10,0(X>-1 1,000  ft.  (J.  D.  Hooker);  Lower 
Burma,  Moulmein  (Eev.  C.  Parish). 

As  pointed  out  by  Mitten  (1),  the  habit  of  this  species  is 
entirely  that  of  the  Indian  "  Leptotrichum  himalayanum^^*  and 
it  is  interesting  to  find  in  the  leaves  of  the  present  species  just 
the  same  kind  of  variation. 

The  leaves  of  S,  Beinwardtif  Mitt.,  are  doBcribed  as  serrulate 
above,  with  a  nerve  rough  at  back  above.  Frequently,  however,^ 
the  margin  is  pubentire,  and  the  nerve  shows  only  one  or  two 
minute  protuberances,  and  occasionally  a  quite  entire  margin  and 
smooth  nerve  is  found. 

In  many  instances  the  shape  of  the  leaf  is  identical  in  the  two 
species,  but  I  believe  barren  plants  can  be  separated  safely  by 
observing  the  following  characters. 

The  leaf-base  of  8.  helieophylla  is  formed  of  wider,  quad- 
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rangular  cells,  with  narrow  walls  not  constricted ;  in  S.  Bein- 
wardti  the  cells  are  narrower,  with  thicker  walls,  whicii  are  mori^ 
or  less  strongly  constricted  at  intervals.  A  difference  is  verj 
noticeable,  too,  where  the  vaginant  base  passes  into  the  subula. 
In  S,  helieophylla  the  elongated  rectangular  cells  pass  quickly 
into  the  more  or  less  quadrate  incrassated  cells  of  the  upper  part ; 
in  S,  Beinwardti  the  transition  is  more  gradual,  and  the  space  is 
occupied  by  irregularly  shaped  cells,  with  the  cell-walls  strongly 
constricted  at  intervals  {cf.  figs.  12,  18,  &  85,  86).  The  areo- 
lation  of  the  upper  part  of  the  leaf  of  8,  Beinwardti  sliows  con- 
siderable variation :  the  cells  are  sometimes  regularly  quadrate, 
usually  elongate-quadrate,  but  sometimes  more  or  less  wavy  in 
outline,  and  the  cell-walls  constricted  at  intervals  like  those  of 
the  lower  cells. 

The  Java  and  Borneo  specimens  have  a  rather  different  faciea 
from  the  Indian  ones,  due  to  the  larger,  more  crowded,  and 
softer  leaves  of  a  warm  yellowish  colour ;  the  Indian  ones  have 
shorter,  more  rigid  leaves,  duller  and  paler  in  colour. 

It  is  interesting  to  find  the  Moulmein  specimens  just  inter- 
mediate in  these  characters. 


Excluded  Species. 

S.  Icircinata,  Besch.,  in  Ann.  Sci.  Nat.  ser.  YI.  iz.  p.  80B 
(1878  [1879]). 

DisTBiBUTiOK. — Africa:  La  B^union;  plaine  des  Cafres 
(G.  de  risle ;  L^pervanche,  1876) ;  Grande  Comoro  (Boivin). 

There  are  specimens  of  this  (ex  herb.  Bescherelle)  from  both 
localities  in  the  Eew  Herbarium,  and  I  find  that  there  are  two 
distinct  mosses  represented. 

Beschereile's  description  applies  best  to  the  Gtrande  Comoro 
plant ;  the  La  B^union  one  has  shorter,  much  broader,  somewhat 
Ungulate  leaves,  rather  suddenly  narrowed  to  a  triangular  point, 
nerve  only  slightly  ezcurrent,  different  base,  &c«  The  following 
remarks  refer  to  the  Grande  Comoro  plant.  Bescherelle  (locm 
eit.)  concludes  his  description  with  the  observation,  "Espece 
inconnue  en  fructification,  et  qui  parait  tr^s  voisine  du  8.  Chrin- 
mari  da  Mexique." 

The  specimens  I  have  examined,  however,  bear  no  resemblance 

2p2 
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in  any  way  to  S.  Chrismari,  which,  as  remarked  abore,  I  consider 
only  a  form  of  8.  helicophylUu 

I  do  not  think  the  present  species  is  a  8ymblepharu ;  the  areo- 
iation  and  shape  of  the  leaf  are  quite  unlike  anvthing  found  in 
the  genus,  and  also  the  leaf-base  shows  an  important  difference. 
Bescherelle  describes  this  as  "e  cellulis  hyalinis  rectangulis 
flreolata,"  but  I  find  a  rather  different  structure.  The  cells 
towards  the  nerve  are  relatively  large,  rather  firm-walled,  rect- 
angular, and  empty,  but  at  the  margin  are  narrow,  short,  and  very 
thin-walled,  forming  a  more  or  less  evident  border  (PL  26.  fig.  87). 
These  two  kinds  of  cells  are  very  clearly  seen  in  a  transverse 
section  of  the  leaf-base  (fig.  38).  This  structure  is  ju8t  what 
occurs  in  Syrrepodan  circinatus^  Schpr.  non  Mitt.  (Besch.  Prod. 
Plor.  Mex.,  Mem.  Soc.  Sci.  Nat.  Cherb.  xvi.  p.  172  (1872)) ; 
and  I  would  point  out  the  close  agreement  in  habit,  shape 
of  leaf,  and  areolation  of  this  species  with  the  Grande  Comore 
moss. 

S.  usamharicay  Broth.,  in  Engl.  Bot.  Jahrb.  xx.  p.  179  (1895X 

Distribution. — Africa:  Usambara  (Hoist,  1891,  no.  115 p.p.). 

Through  the  kindness  of  Dr.  V.  F.  Brotherus,  I  have  received 
n  specimen  of  this  moss,  now  in  the  Kew  Herbarium. 

It  certainly  does  not,  in  my  opinion,  belong  to  the  genus 
Symblepharis.  The  leaves  are  comparatively  short  and  broadly 
lanceolate,  with  opaque,  very  papiUose  cells ;  the  fruit  has  not 
been  found.  Brotherus  remarks  on  his  plant, ''  A  S.  circinata 
Besch.  proxima  foliis  brevioribus,  parte  basilari  late  vaginante 
superne  dilatata,  facile  dignoscitur."  BeschereUe's  ^.  circinata 
from  Grande  Comore  and  La  S^union  includes,  as  mentioned 
above,  two  distinct  mosses,  and  the  specific  description  applies 
best  to  the  specimens  from  the  former  locality.  8,  iuambarica^ 
however,  very  closely  resembles  the  La  E^union  plant,  from  which 
it  scarcely  differs  except  in  the  broader,  more  vaginant  base,  so 
that  it  appears  that  Brotherus  has  accepted  this  as  BeschereUe's 
8.  circinata, 

S.  perichatialis,  Wils.,  Hook.  f.  Fl.  New  Zeal.  ii.  p.  60 
(1865);  Hook.  f.  Handb.  New  ZeaL  Fl.  p.  405  (1867)  =  Jffbfo- 
mitrium  perichatialisj  Brid. 

8,  denaifolia,  "Wils.,  in  Kew  Joum.  Bot.  ix.  p.  292  (1857) « 
Holomiirium  Griffithianum,  Mitt. 
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S:  pumila,  Hook,  f.,  Haadb.  New  Zeal.  FL  p.  405  (1867)^ 
Solomitrium  pumilumy  Mitt.  MS. 


Species  not  seen. 
8.  jamaieensis,  C.  MiiU.,  in  Bull.  I'Herb.  Boies,  t.  v.  (1897) 
p.  555. 

S.  Mildebrandii,  C.  Muli;  1.  c.  p.  850  (1897). 

S.  sinensis,  C.  MiiU.,  in  Nuov.  Giorn,  Bot.  Ital.  v.  p.  171  (1898). 


BlBLIOGBAJPHY. 

(1)  Mitten,  "  Muse.  Ind.  Orient,"     Journ.  Linn.  Soc.  (Bot.)  iii. 

Supp.  pp.  1-158  (1859). 
(3)  Idem,  "  Muse.  Austr.  Amer."      Journ.  Linn.  Soc.  (Bot.)  xii. 

pp.  1-632  (1869). 

(3)  Idem,  Balfour's  Botanj  of  Socotra.    Trans.  Boy .  Soc.  Edinb . 

xxxi.  p.  331  (1888). 

(4)  HooKEB,  Ic.  PI.  i.  xviii.  t.  4  (1837). 

(5)  Idem,  Lond.  Journ.  Bot.  ii.  p.  5  (1840). 

(6)  WiLSOK,  Kew  Journ.  Bot.  ix.  p.  292  (1857). 

(7)  Beschebelle,  Bev.  Brjol.  1891,  p.  88. 

(8)  Idem,  Ann.  Sci.  Nat.  s^r.  VII.  t.  15,  p.  50  (1892). 

(9)  MtiLLEB,  "  Prod.  Bryol.  BoUv."   Nuov.   Giorn.    Bot.  Ital. 

p.  39  (1897). 

[Since  the  above  was  written,  Mr.  C.  H.  Wright  has  kindly 
shown  me  a  moss  named  Symhlepharis  ohliqua.  Broth.,  just 
received  at  Kew  among  some  British  New  Guinea  mosses  deter- 
mined by  Brotherus.  The  description  of  this  moss  has  not  yet- 
appeared. 

The  leaves  show  well-defined  alar  cells,  and  the  plant,  in  my 
opinion,  belongs  to  Sohmitrium,  with  which  genus  it  agrees  well 
in  habit,  &c.  It  is  probably  the  form  of  the  peristome  that  has 
led  to  the  moss  being  placed  in  Syniblepharis.  The  peristome  is 
composed  of  teeth  approximated  in  pairs,  and  somewhat  closely 
resembles  that  of  8,  helicaphylla,  Mont.  But  just  as  8ymble- 
phariSf  as  mentioned  above,  must  be  widened  to  include  mosses 
with  equidistant  teeth,  so  must  Holofnitrium  be  allowed  to 
include  species  with  the  teeth  arranged  in  pairs.    This  has,  in 
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fact,  already  been  done,  by  includiDg  Holotnitrivm  perichcBtidle^ 
Brid.,  in  the  genus,  for  tbe  peristome  here  is  eimilar  in  arrange- 
ment to  that  of  the  New  Guinea  moss.  H,  periehtBiiale  is 
evidently  in  other  respects  closely  related  to  Brotherus'a  plant. 

To  the  list  of  Excluded  Species,  given  above,  should  now,  there- 
fore, be  added  S.  ohliqua^  Broth.  MS.  iu  Herb.  KevrssMolomi' 
irium  ohltquunit  Salmon.  £.  S.  S.] 

7th  June,  1808. 


EXPLANATION  OF  THE  PLATEa 

Plate  25. 

Fig.    1 .  S,  helicophylla,  Mont ;  mouth  of  capsule,  with  wet  Oonniveiit  perutome. 
X62. 

2.  Four  teeth  of  same,  united  in  pairs,     x  150. 

3.  S.  hdioopkylla,  Mont,  tot.  tenuis,    Nat.  siae. 

4.  Ditto ;  capsule.     X  25,  reduced  to  half  sixe. 
5,  6.      „       wet  connirent  peristome.     X  52. 

7.  H  portion  of  peristome.     X  150. 

a  „  spores.     X  255. 

9.  „  leaf.     X  25. 

10, 1 1.  ,.  apex  of  two  leaves.     X  150. 

1 2, 13, 14.  „  areolation  of  leaf  at  a,  b,&c.     X  255. 

15.  „  trans,  sect,  of  leaf-base.     X  400. 

16.  „  „  upper  part  of  leaf.     X  400. 

17.  S»  helicophyUa,  Mont,  Tar.  microtheca;  capsule.     X  25,  reduced  io 

half  size. 

18.  Ditto ;  moutli  of  capsule,     x  52. 

19.  „      two  teeth  of  peristouie.     X  150. 

20.  „      spores,     x  255. 

21.  „      leaf.     X  25. 

22, 23.      „      apex  of  two  leaTcs.     X  150. 

Platb  26. 

Fig.    24.  S,  helicophylla^  Mont.,  rar.  macrospcra;  capsule.      X  25,  reduce^ 
to  half  sice. 
25,  26.  Ditto ;  spores,     x  255. 
27,  28.  8.  Chriwiari,  0.  Miill. ;  areolation  of  upper  part  of  leaf,     x  255. 

29.  8.  fragilis,  Mitt ;  trans,  sect  of  leaf-base.     X  400. 

30.  Ditto  ;  trans,  sect,  of  upper  part  of  leaf.     X  400. 

31.  8,  socotrana,  Mitt ,  trans,  sect  of  leaf-base.     X  400. 

32.  Ditto  ;  trans.  Koct.  of  upper  part  of  leaf.     X  400. 

33.  8.  Lindiffii,  Hampe ;  portion  of  peristome.     X  150. 
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Plate  26  {oMtmued). 

Fig.  34.  SymbkphariB  Reimoardti,  Mitt. ;  mouth  of  oapsule.     X  25. 

35.  Ditto ;  anolation  of  leaf-buo.     X  255. 

36.  „  „  between  leaP-baae  and  8ubul&     X  255. 

37.  S.  cireinata,  Besoh. ;  part  of  laaf-baae.     X  255. 

38.  Ditto;  trans,  sect  of  leaf-base.     X  400. 


Preliminary  Obseryatioiid  on  the  Seasonal  YariationB  of  £levation 
in  a  Branch  of  a  Horse-Chestnut  Tree.  By  Millbb 
Chbibtt,  F.L.S.  r 

[Read  16th  June,  1898.] 
(Platb  27.) 

Obowino  in  my  garden  at '  Pryors/  in  the  parish  of  Broomfield, 
about  two  miles  north-east  from  Chelmsford,  is  a  tree  of  the 
Horse-Chestnut  (JEgculua  Hippocastanum), 

Five  or  six  years  ago  my  attention  was  attracted  to  it  by 
observing  the  fact  that  the  elevation  above  the  ground  of  a 
certain  branch  of  this  tree  which  happened  to  project  over  one 
of  the  garden  paths  varied  very  noticeably  at  difFerent  seasons 
of  the  year.  During  mid-winter,  when  the  branch  was  bare  of 
leaves,  its  elevation  above  the  ground  was  so  great  that  no 
obstruction  was  caused  to  the  path  beneath  ;  but,  at  mid- 
Bummer,  when  the  branch  wan  covered  with  leaves,  its  elevation 
above  the  ground  was  so  slight  as  to  interfere  very  inconve- 
niently with  free  passage  along  the  path. 

Having  noticed  this  fact  for  a  .year  or  two,  it  occurred  to  me 
tliat,  if  I  made  a  series  of  observations  in  order  to  determine 
precisely  what  was  the  amount  of  this  seasonal  variation,  the 
result  might  prove  of  some  interest.  I  have  now  continued  these 
observations  for  exactly  three  years,  and  I  propose,  in  what 
follows,  to  detail  the  result. 

The  fact  that  branches  of  trees  do  undergo  certain  seasonal 
changes  in  elevation  above  the  ground  will,  of  course,  have  been 
observed  by  every  one  in  the  case  of  cultivated  fruit-trees,  the 
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branches  of  which  are  often  greatly  bent  downwards,  and  some- 
times  broken,  by  the  weight  of  the  fruit  they  bear.  This,  however^ 
is  not  quite  the  same  tiling  as  that  herein  discussed.  In  the 
first  place,  in  the  case  of  these  fruit-trees,  the  conditions  are 
somewhat  abnormal ;  for  the  weight  of  the  fruit  they  bear  is 
generally  very  much  greater,  in  proportion  to  the  strength  of  the 
branches,  than  that  ordinarily  borne  by  trees  growing  in  a  state  of 
nature.  In  the  second  place,  the  conditions,  beside  being  somewhat 
abnormal,  are  also  in  another  way  essentially  different ;  for,  in 
the  case  of  these  fruit-trees,  the  effect  in  question  is  mainly- 
produced  by  the  weight  of  the  fruit  and  not  (as  in  the  case 
under  consideration)  mainly  by  the  weight  of  the  leaves. 

The  Horse-Chestnut  tree  producing  the  branch  upon  which 
my  observations  have  been  made  is  a  small  one,  about  40  feet  in 
total  height,  growing  in  a  position  where  it  is  a  good  deal  shaded 
and  overcrowded  by  other,  and  larger,  trees.  The  branch  in 
question  is  the  lowermost  upou  the  tree.  It  leaves  the  bole 
about  four  feet  above  the  ground,  where  the  bole  is  about 
53  inches  in  circumference.  The  branch,  at  the  point  where 
it  leaves  the  bole,  is  about  26  inches  in  circumference,  and 
it  is  about  28  feet  6  inches  in  total  length,  excluding  the 
leaves. 

In  order  to  render  easy  the  carrying  on  of  my  observations,. 
I  drove  a  large  nail  into  the  side  of  the  branch  at  a  point 
16  feet  3  inches  from  the  bole  (and,  consequently,  12  feet 
3  inches  from  the  extremity) ;  while,  immediately  beneath  tbe 
nail,  I  buried  a  brick  so  that  one  end  of  it  just  appeared  above 
the  surface  of  the  ground.  It  was  then  an  easy  matter  to 
measure  with  a  piece  of  cord  the  periodical  variations  in  the 
distance  between  the  nail  and  the  top  of  the  brick. 

My  observations  were  continued  at  short  intervals  from 
April  21st,  1895,  till  April  23rd,  1898— a  period  (as  already 
stated)  of  exactly  three  years.  During  this  period  I  measured 
the  distance  between  the  nail  and  the  brick  no  fewer  than  42 
times  (12  times  in  1895  ;  9  times  in  1896 ;  14  times  in  1897  -^ 
and  7  times  in  1898) — that  is,  on  an  average,  about  once  a 
month.  The  results  are  stated  in  detail  in  Table  A,  which 
appears  on  the  following  page  and  requires  no  explanation. 
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Table  A. 


No.  of 

Date  of 

Eleva- 

Ascent 

ObMrra- 

Obaerva- 

or 

Remarks  on  the  Observation. 

ti<m. 

tion. 

tion. 

Descent. 

1895. 

in. 

in« 

1. 

April  21. 

81 

? 

Leaves  just  coming  out 

2. 

»     28. 

79i 

'VU 

Leaves  fast  coming  out. 

3. 

May   19. 

75 

^4 

Leaves  and  flowers  fully  out 

4. 

June    6. 

74i 

^^    * 

5. 

,.     15. 

744 

—  0 

6. 

July   21. 

72i 

Si  2 

Leaves  wet  after  heavy  rains. 

7. 

Aug.  6. 

72^ 

^    * 

After  a  wet  fortnight  following  long  and  severe 
drought. 

8. 

Sept  ]. 

704 

>5} 

9. 

Oct.  17. 

75^ 

Leaves  and  fruit  both  falling. 

10. 

.,     27. 

79 

/4 

After  sharp  frost;  leaves  mostly  fallen. 
AU  leaves  fallen. 

11. 

Not.   12. 

79 

—  0 

12. 

Dec.    8. 
1896. 

78(?) 

NiK?) 

Observation  probably  unreliable  through  error. 

13. 

April  19. 
May    15. 

77 

^^l 

Leaves  just  coming  out 

14. 

73 

^^4 

After  long  and  severe  drought  Foliage  perhaps 

unusually  light  in  consequence. 

16. 

„     28. 

73 

—  0 

16. 

June  7. 

73 

—  0 

After  several  wet  days,  ending  long  drought. 

17. 

Aug.  4. 

72 

Nl 

Leaves  wet  through  rain ;  fruit  about  half-grown. 

18. 

Sept.  6. 

70 

^^2 

After  a  wet  fortnight ;  fruit  almost  fully  grown. 

19. 

M     28. 

684 

Si  14 

After  wet  and  stormy  period ;  fruit  fully  growu. 
All  fruit  and  about  half  the  leaves  fallen. 

20. 

Oct.    25. 

74 

/  & 

21. 

Nov.  29. 
1897. 

764 

/2} 

Leaves  all  fallen. 

22. 

Mar.  27. 

77 

/  i 

Leaf-buds  just  bursting. 

23. 

May    2. 

734 

Si3< 

Leaves  about  half-grown. 

24. 

„     15. 

72^' 

S.1 

. 

Leaves  and  flowers  both  almost  fully  out 

25. 

„     29. 

74 

N.    i 

Leaves  and  flowers  both  fully  out. 

26. 

June  12. 

70| 

Ni    1 

Fruit  beginning  to  swell. 

This  shght  rise,  continuing  over  a  month,  in 

27. 

July    18. 

71i 

/  1 

spite  of  the  steady  growth  of  the  fruit,  and 

28. 

„     29. 

71 

/    i 

followed  by  a  slight  fall,  both  contrary  to 

29. 

Aug.   15. 

71 

-0 

all  previous  observations,  were  due  to  special 
^     causes,  as  explained  in  the  body  of  the  paper. 

30. 

Sept.  19. 

70| 

^  i 

Fruit  ripening. 

Fruit  all  fallen ;  leaves  falling. 

31. 

Oct.    10. 

71. 

/ 

32. 

„     17. 

7^ 

/I 

Many  leaves  fallen. 

33. 

„     24. 

74. 

/  v.: 

About  half  of  leaves  fallen. 

34. 

„     31. 

76i 

/l| 

Nearly  all  of  leaves  fallen. 

36. 

Nov.   14. 
1898. 

76 

/     i 

All  leaves  fallen. 

36. 

Jan.    9. 

754 

s,  i 

37. 

Feb.   6. 

7& 

—  0 

38. 

Mar.  5. 

76 

—  0 

39. 

„     27. 

75: 

^  i 

40. 

Aprils. 

75 

/ 

' 

Slight  rise  unaccountable. 

41. 

„     16. 

73 

\. 

1 

Leaves  just  coming  out 

42. 

»     23. 

75 

^  i 

Leaves  fast  coming  out 
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The  same  results  are  shovrn  diagrammaticallj  in  Table  B  by 
means  of  a  Chart  (Plate  27),  whicti  indicates  grapbicaUy  the 
salient  poiuts  brought  out  by  my  observations. 

In  regard  to  this  latter  table,  it  may  be  pointed  out  that  the 
various  gradients  in  the  connecting  line  do  not  represent  the 
actual^  but  only  the  approximate^  rapidity  in  the  rise  and  fall  of 
the  branch ;  for  my  observatious  were  taken  at  irregular  periods 
and  no  attempt  has  been  made  to  indicate  on  the  chart  the 
respective  intervals  betvireen  each.  It  would  be  necessary  to 
attempt  something  of  this  kind  if  it  were  desired  that  the 
gradients  should  represent  anything  like  the  actual  rapidity  in 
the  rise  and  fall  of  the  branch ;  but,  if  this  were  done,  the  table 
would  be  rendered  inconveniently  wide. 

Taking  the  two  foregoing  tables  together,  it  will  be  found 
upon  examination  that  the  results  of  the  observations  taken  in 
the  three  years  nsmed  accord  tolerably  well  with  one  another 
(though  interfered  with  through  a  special  cause  in  the  year 
1897),  and  that  these  results  are  very  much  what  one  would 
naturally  have  expected. 

The  observatious  seem  to  show  that  the  following  movements 
take  place:— 

During  the  mid-winter  months  very  little  change  in  the 
elevation  of  the  branch  is  observable,  as  shown  by  the  observa- 
tions numbered  11, 12,  21,  22,  34,  36,  37,  and  38.  This  period 
of  quiescence  may  be  spoken  of  as  the  Winter  Rest. 

About  the  middle  of  April,  coincident  with  the  growth  of  tl>e 
leaves,  a  rapid  fall  commences  ;  and  this  continues  until  about 
the  middle  of  May,  when  the  leaves  are  almost  or  quite  fully 
grown  and  the  flowers  are  out.  This  Vernal  Descent  of  the  branch 
<as  it  may  be  called)  is  shown  by  observations  2,  3,  13, 14, 23, 24, 
25,  41,  and  42. 

After  this  comes  a  short  period  during  which  the  descent 
either  ceases  or  becomes  very  slight.  This  may  be  called  the 
Period  of  Midsummer  Eest.  Its  existence  is  indicated  by  obser- 
vations 4,  5, 15,  IG,  and  2G. 

Later  in  the  summer,  beginning  early  in  August  and  con- 
tinuing during  September,  the  descent  commences  again  and 
continues  more  rapidly  than  before.  This  downward  movement 
(the  existence  of  which  is  shown  by  observations  6,  7,  8,  17, 18, 
19,  29,  and  30)  may  be  called  the  Autumnal  Descent,  and  is  due. 
without  doubt,  to  the  development  of  the  fruit. 
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Finally,  the  simultaneouB  fall  of  both  leaves  and  fruit  during 
October  is  accompanied  by  an  accent  of  the  branch — the 
Autumnal  Eise,  one  may  call  it — which  is  both  greater  and  more 
rapid  than  any  other  change  in  elevation,  either  ascent  or 
descent,  which  takes  place  in  the  course  of  the  entire  year,  the 
branch  recovering,  during  about  four  weeks  (as  may  be  seen  iti 
the  results  of  observations  9, 10,  20,  21,  31,  32,  33,  and  34),  the 
elevation  it  has  been  more  or  less  rapidly  losing  during  the  pre- 
ceding twenty-five  weeks  or  thereabout.  Upon  this  Autumnal 
Bise  succeeds  tlie  Winter  Eest,  already  spoken  of. 

A  disturbing  cause  (alluded  to  above)  is  apparent  in  con- 
nection ^  ith  the  ol)8ervation8  numbered  27, 28,  29,  and  30,  made 
on  and  between  July  IStli  and  September  19th  1897,  respec- 
tively. During  this  period,  not  only  did  the  usual  rapid 
autumn  descent  not  take  place,  but  there  v^a>s  first  a  slight 
fall,  then  a  period  of  no  change,  and,  finally,  a  very  slight  rise ; 
all  which  movenients  are  in  striking  contrast  to  what  took  place 
At  the  same  periods  during  the  two  preceding  years.  This  was 
due,  perhaps,  in  part  to  the  very  hot  dry  weather  which  prevailed 
during  June,  and  led,  doubtless,  to  the  foliage  being  less 
luxuriant  (and  therefore  lighter)  than  usual ;  but  it  was  certainly 
due,  in  the  main,  to  the  great  injury  done  to  the  foliage  and  young 
fruit  by  the  astounding  hailstorm  and  '  tornado '  which  devastated 
the  central  part  of  Essex  on  June  24th.  Although  my  house 
stands  on  the  extreme  margin  of  the  storm-area,  and  although 
the  hailstones  which  fell  around  it  were  of  very  hmall  size  com- 
pared with  those  which  fell  only  a  mile  away,  the  injury  to  growing 
crops  and  vegetation  of  all  kinds  was  exceedingly  great,  and 
about  sixty  panes  of  glass  were  smashed  in  my  house  and  green- 
house. The  leaves  of  the  chestnut-tree  in  question  were  very 
severely  cut  and  slashed  and  pierced,  so  that  their  weight  upon 
the  branch  must  have  been  very  substantially  less  than  before 
the  storm.  I  have  showm  on  the  Chart,  by  means  of  a  broken 
line,  the  course  the  connecting  line  would  probably  have  taken 
had  it  not  been  for  this  drought  and  extraordinary  hailstorm. 

My  observations,  as  shown  on  the  Chart  (Table  B.,  PI.  27.)»  seem 
also  to  bring  out  another  point  in  connection  with  the  rise  and  fall 
of  the  branch — namely,  that  (in  addition  to  its  periodic  seasonal 
rise  andfall^  as  det^cribed  above)  it  is  also  gradually  undergoing 
Sk  permanent  descent;  for  both  its  maximum  and  minimum 
elevations  showed  a  tendency  to    lessen  in  each   succeeding 
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year.    Thus,  as  regards  its  greatest  elevation  in  each  year,  this 

was: — 

In  1895,  81  inches  ; 

„  1896,  77  inches ; 

„  1897,  the  same ;  and, 

„  1898,  75|  inches. 

Again,  as  regards  the  minimum  elevation  (or  greatest  depression) 
in  each  year,  this  was  : — 

In  1895,  70i  inches ; 
„  1896,  68^  inches  ;  and 
„  1897,  70f  inches. 

If  it  had  not  heen  for  the  great  hailstorm,  it  would  prohably 
have  been  about  67  inches,  instead  of  70|  inches,  in  the  last- 
named  year. 

The  extreme  range  of  yariatioa  in  the  elevation  of  the  branch 
observed  during  the  three  years  in  question  was  (as  will  be  seen) 
12|  inches — ^from  the  maximum  (81  inches)  on  April  21st,  1895, 
to  the  minimum  (68^  inches)  on  September  28th,  1896.  It  appears 
probable,  however,  that  a  still  lower  minimum  would  have  been 
observed  in  the  autumn  of  1897  but  for  the  effects  of  the  great 
hailstorm. 

I  do  not  venture  to  claim  for  these  observations  any  special 
ur  definite  value,  such  as  would  make  them  obviously  worth 
recording  ;  but,  as  one  very  seldom  can  foresee  exactly  how,  when, 
or  to  whom  any  such  series  of  observations  may  prove  useful,  I  am 
not  without  hope  that  my  observations  may,  in  some  unexpected 
way,  prove  valuable  to  some  future  observer. 

Nor  need  I  point  out  that  many  more  observations  on  other 
trees  require  to  be  made  before  we  are  able  to  state  that  such 
movements  as  those  undergone  by  the  branch  of  this  chestnut- 
tree  are  usual  and  ordinary. 


EXPLANATION  OF  PLATE  27. 

SeaBonal  Chart  showing  approximately  the  Tariations  in  rise  and  fall  of 
branch  of  .Xtculus  IKppocastanum. 
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On  the  Fruit  of  Chnoogpora  fastigiata^  J.  Ag.  By  Ethel  Sara 
Barton.    (Communicated  bj  George  Murray,  r.E.S.,  F.L.S.) 

[Bead  dOth  Jane,  1898.] 
(Plate  28.) 

The  genua  Chnoospora  was  founded  by  Prof.  J.  G.  Agardb  on 
the  two  species  C.  pacijlca  and  C.  atlantica  in  **  Nya  Alger  frftn 
Mexico  "  (dfversigt  K.  Vet.-Akad.  Forbandl.,  Arg.  iv.,  1847,  p.  7), 
where  the  fruit  is  described  **  an  in  verrucis  lateralibusi,  e  cellulis 
radiantibus  constitutis,  demum  evoluti  ?  Genus  Sporochnoideum, 
Carpomitra  proximum." 

A  year  later  the  same  author  unites  C.  pacifica  and  C.  atlantica 
under  the  name  C»  fast igiataf  &nd  the  fruits  are  described  with 
more  detail  (Spec.  Gen.  et  Ord.  Fucoid.  1848,  p.  171).  They 
are  said  to  consist  of  "  sporiferous  threads  "  growing  in  patches 
in  the  centre  of  the  thallus,  surrounded  and  protected  by  '^  a 
series  of  branched,  long- jointed  sterile  threads."  These  "  sterile 
threads  "  are  also  said  to  be  coherent  and  covered  by  a  cuticle, 
in  specimens  which  have  been  dried  and  moistened  again.  An 
analogy  is  drawn  between  this  form  of  fruiting  tissue  and  that 
of  Arthrocladia,  and  Chnoospora  is  placed  next  to  that  genus  in 
Sporoehnoidem.  Dictyota  and  Carpomitra  are  also  mentioned  as 
bearing  a  superficial  resemblance  to  Chnoospora. 

Dr.  Kjellman  (EngJer  and  Prantl,  Natiirl.  Pflanzenfam.  Teil  i. 
Abt.  2,  p.  289)  places  Chnoospora  among  the  genera  of  JPhao- 
phyce€e  which  are  "  doubtful,  uncertain,  or  insufficiently  known;" 
and  Dr.  de  Toni  (Syll.  Alganun,  vol.  iii.  FucoideaB,  1895,  p.  464) 
leaves  it  as  a  "  genus  incertsB  sedis  "  next  to  Arthrocladia  in 
Arthrocladiaeece. 

In  the  British  Museum  Herbarium  Chnoospora  fastigiata  is 
well  represented  both  in  dried  and  in  spirit  material.  Some 
good  specimens  of  the  plant  were  sent  over  in  spirit  by  Mr. 
Elliot  from  St.  Vincent,  in  a  collection  of  algsB  made  by  him  in 
the  West  Indies  in  1892.  Examination  soon  showed  the  pre- 
sence of  cryptostomata  growing  on  the  flattened  part  of  the 
slightly  compressed  thallus,  resembling  those  which  are  found 
in  Soranthera,  Sydroclathrus^  and  Colpomenia.  The  finding  of 
these  bodies,  where  they  had  hitherto  been  unsuspected,  raised 
the  hope  of  throwing  some  light  on  the  development  of  the  fruit 
and  the  true  position  of  the  genus.    A  series  of  sections  was 
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therefore  made  through  a  youufj  part  of  the  thallus,  with  the 
result  that  the  cryptostomata  were  found  to  form  the  centre  of 
sori  of  plurilocular  sporangia,  as  kQOwn  in  Colpomenia,  The 
sporangia  develop  eentrifugally  and  apparently  coaledce,  so  that 
long  patches  of  fruiting  tissue  are  formed  up  the  centre  of  the 
challuB,  the  most  protected  part  of  the  plant. 

The  tufts  of  hairs  arising  from  the  cryptostomata  are  prohahly 
the  hairs  described  by  Prof.  Aa;ardh  as  being  directly  connected 
with  the  fruit ;  the  "sterile"  portion  surrounding  the  "spori- 
ferous  threads,"  which  is  covered  by  a  cuticle,  being  perhaps  the 
sorus  of  plurilocular  sporangia.  It  is  not  easy,  however,  to  see 
what  is  meant  by  the  "  branched  sterile  hairs,"  which  could  only 
refer  again  to  the  cryptostoma  hairs,  and  is  even  then  not  an 
accurate  description.  The  only  explanation  of  the  "  8poriferou» 
threads  "  that  I  can  suggest  is  that  sometimes  a  few  of  the  hairs 
in  the  cryptostomata  are  broken  off  short  at  the  growing  point 
and  are  very  full  of  contents ;  their  upper  cells  are  more  or 
less  rounded,  and  these  may  be  the  "  spore-bearing  threads  "  of 
Prof.  Agardh,  while  the  long  hairs  are  those  which  are  said  to 
act  protectively  and  are  likened  to  those  in  Arthrocladia, 

The  finding  of  cryptostomata  surrounded  by  plurilocular 
sporangia  makes  it  now  possible  to  speak  definitely  with  regard 
to  the  systematic  position  of  Ohnoospara.  All  resemblance 
between  it  and  Arthrocladia  is  at  an  end,  and  the  nearest  alliea 
of  the  genus  must  be  sought  among  Encceliacets,  The  present 
limits  of  this  Order,  as  generally  accepted,  will  not  entirely  hold 
good,  as  has  been  shown  in  the  life-history  of  Soranihera 
uhoidea,  Post,  et  Eupr. ;  but  for  the  present,  in  any  case, 
Chnoospora  must  take  its  place  in  Enemliacea  next  to  Hydra^ 
clathrus  and  Colpomenia. 

An  examination  of  the  material  of  Ghnoospora  fastigiata  col- 
lected by  Dr.  Harvey  in  Ceylon  also  shows  distinct  cryptostomata 
in  the  centre  of  the  plurilocular  sporangia. 

EXPLANATION  OF  PLATE  28. 

Fig.  1.  Chnoospora  faaiigiaia.    Small  plant    Nat.  size. 

2.  Transyerse  eeotion  of  thallus,  showing  cryptostoma  and  aoros.     x45r 

3.  Cortical  cells  of  same.     X  450. 

4.  Cryptostoma  and  pluriloeolar  sporangia,     x  375. 

5.  Mature  and  empty  sporangia.     X  375. 
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[Sjnonjms  and  natiTo  names  are  printed  in  italics.    A  star  is  added  to  name* 
which  are  ostensiblj  here  published  for  the  first  time.] 


Aoacia  Hindsii,  Bentk.,  216. 
Acer  platanoidee,  Lifm.,  214,  269. 
Aoerine»,  214. 
Adenofsystis,  483. 

Adhesive  Discs,  on  the,  of  Eroilla  toIu- 
bilis,  A.  Juts,,  by  J.  H.  Bmrraee,  95- 
102. 
Adina,21,42. 

aralioideSf  Benth.  et  Hook,  f.,  46. 
cordifolia,  Hook,/.,  47 ;  mentioned, 

10,65. 
Oalpini,  Oliver,  43. 
globiflora,  Saliab,,  44;  mentioned, 

4,  41,  64,  66. 
ffloboM,  Baill.,  45. 
Griffithi,  Hook,  f.,  48,  51 ;    men- 
tioned, 59. 
lasiantha,  K.  Schum,,  43. 
microcephala,    Hiem,   42;    men- 
tioned, 17. 18, 41,  66,  67. 
multifolia,  Hav.  ♦ ,  45. 
oligocephala,  Hav.  *  ,  46. 
peduncularis,  DC,  44. 
peduncftlata,  DO.,  45. 
pkilipninensis,  Vidal,  48,  52. 
pUulifera,  Franch.,  45. 
polyoephala,  Benth.,  46;   men« 

tioned,  18,  39,  64,  66,  67,  94. 
polycephida,  Vidal,  52. 
raoemosa,  Miq.^  48,  66. 
rubella,  Hance,  44. 
rubescens,  Hemd.,  45. 
rubrostipulaoea,    K.    Scknm,,   48, 

73. 
sessilifolin.  Hook,  f.,  48,  52. 
spathellifera,  Oliver,  43. 
Adriopsis,  Botrytis  parasitic  on  leaf  of, 

115,  116. 
.Alsculus  Hippocastanum,  Linn,,  213. 
.Ssoulus  Hippocastanum,  lAnn,^  Sea- 
sonal Variations  of  Elevation  in  a 
Branch  of,  501-506. 
Agaricus  campestris,  On  the  Number 
of  Sterigmata   and   Spores  in,   bj 
£.  Charles  Horrell,  168-171. 


Agaricus  campestris,  168-171. 

Gortioola,  171. 

hiemalis,  171. 

sylvaticus,  171. 

tenax,  171. 
Agylopfaora,  Keck.,  74. 
Alnus  glutinosa,  Medic.,  241,  242. 
Akinanthus,  Desvaux,  333. 

micrus,  Desv.,  422. 

serpyllifolius,  Desv.,  367. 
Alsine  arctica,  mentioned,  416. 

aretioida,  mentioned,  375. 

leptocUdos,  Calc.,  308. 

romor,  367. 

mucronata,  lAnn.y  mentioned,  398. 

pitngens,  Stapf,  401. 

repens,  Buis  ex  Bohrb.,  379. 

saxifroga,  Boiss.,  418. 

serpylUfolia,  Crantx,  367. 

setacea,  Mart,  et  Koch,  mentioned^ 
898. 

tenuifolia,    Crantz,    mentioned. 
398. 

trifoUa,  Gk>uld,  420. 

vema,  Wahlenb.,  mentioned,  398. 
Alsinella,  S.  F.  Gray,  333. 

cUiata,  S.  F.  Gray,  420. 

serpyllifolia,  S.  ¥,  Gray,  367. 
Ampelopsis,  suckers  of,  97. 
Anatomy,  The  Comparative,  of  oertaio 
Genera  of  the  CycadacesB,  by  W.  C. 
Worsdell,  437-467. 
Angstnsroia,  487. 

Reinwardti  0.  MulL,  496. 
Antheridium  of  Dendroceros,  Nees, 

471. 
Anthocepfaalus,    mentioned,  5,   6,  21  r 
22. 

Cadarnba,  Mia.,  28 ;  mentioned,  6. 

ohinensis,  Watp,,  23 ;  mentioned,  5. 

indicus,  A.  Rich,^  22 ;  mentioned, 
3,  6,  6, 13.  14,  19,  33. 36. 57,  63, 
64,94. 

macrophyllus,  Hoc,*,  23;  men- 
tioned, 14,  66,  94. 
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Anthocephalus  morindafoUiM,  Korth., 

23 ;  mentioned,  5,  6. 
AnthoceroB,  Mich.,  467,  469,  474. 

fuMformis,  MonL^  474. 

giganteus,  477. 

TincentianuB,  477. 
Antirrhinum  majus,  274.  ] 

Aptogonum    Desmidium,    Ealfs,   men- 
tioned, 320.  i 
Aralia  reticulata,  Willd.,  227.  i 
Araliacece,  227. 

Araucaria,  121.  ^    ^_ 

Arenaria,  Linn.,  A  BeTiaion  of  the 
Genus,  by  F.  N.  Williams,  326-437. 
Arenaria,  Linn.,  79,  332. 

abietina,  var.,  Presl,  347. 

aoerosa,  Boiss.  ^  Heldr.,  400. 

. j8.  glabra,  Boiss.,  400. 

achaLensiB,  Griseb.,  385. 

aculeata,  S,  Wats.,  399. 

acutisepala,  Haussk,,  395. 

aggregata,    Lamk.,  •  mentioned, 
364. 

aggregata,  var.,  Eeichb.,  365. 

aggregata,  Boiss.,  361. 

aggregata,  Loisel,  364. 

idraefolia,  Tar.,  Fiach.,  414. 

algarbiensis,  Welto.,  358. 

AUionii,  Rausch,  364. 

AlpamarcflB,  A.  Gray,  426 ;   men- 
tioned, 425. 

alpioola,  var.,  G.  Beck,  366. 

alpina,  var.,  Gaud.,  365. 

alpina,  Kegel,  415. 

aldnoides,  Willd.  ex  Schlecht., 
379. 

var.  ovatifolia,  J.  D.  Smith, 

380. 

amabilis,  Bory,  362. 

andicolla,    var.,   GUI,    386,  387; 

mentioned,  378. 
nndina,  Bohrh.,  372. 
aiidrosacea,  Fiach.  ex  Cand.,  409. 
angustifolia,  var.,  Franch.,  430. 

armeniaca,  Boiss.,  404. 

Armeriastrum,  Boiss.,  363. 

y.  eiBBia,  Boiss.,  364. 

a.  elongata,  Boiss.,  363. 

/3.  frigida,  -Boiss.,  363. 

Assoana,  Lox.  et  Pard.,  359,  360. 

Athoa,  var.,  Boiss.,  363. 

batica,  Sakm.,  343. 

Balansai,  5<»«8.,  377. 

bulearica,  Linn.,  421. 

. var.  braohypetala,  J,   Gay, 

422. 
barbata,  Franch.,  429. 
Benthami,  Feml,  355. 

)3.  diffusa,  F.  N.  Williams*  , 

366. 

Benthami,  Edgew.,  431. 


Arenaria  Biebersteinii,  Schlecht,  410. 
biflora,  Linn.,  422. 

/3.  apetala,  ViU.,  422. 

forma  elongata,  422. 

biflora,  Griseb.,  353. 
bisulca,  Rohrb.,  423. 
bisulca,  Griseb.,  425. 
blepharopbvUa,  Boiss.,  403;  men- 
tioned, 404. 

p.  breviflora,    WilUams* , 

403. 

boliviana,  Williams,  425. 

/3.  villosa,  Wedd.,  426. 

Bourgiei,  Hemsl.,  401. 
Bomrgaana,  Goes,  ex  Willk.,  361. 
hrachyphylla,  Phil.,  386. 
brev0ord,  Gilib.,  367. 
Brotiiemna,  2>o«^o.,  375. 
bryoides,  WiUd.,  887,  424. 

i3.  macrophylla,  Fensl,  424. 

bulica,  5tep/,  374. 
caapitosa,  Phil.,  386. 
oe^osa,  Salisb.,  421. 
oantabrica,  Amo,  367. 
capHlacea,  All.,  350. 
capiUaris,  Potr.,  414;  mentioned, 
395,  412. 

p.  airajfolia,  Fiach.,  414. 

communis,  Kegel,  414. 

glanduloaa,  Begel,  414. 

iongifolia,  Kegel,  414. 

pygtuwa,  KmcI,  414. 

«.  formosa,  -PVscA.,  408,  415^ 

416. 

alpina,  Kwel,  415. 

vulgaris,  Kegel,  415. 

S.  kamtschatica,  K^el,  414. 

i|.  Meyeri,  jRfiuri,  416. 

Z,    nardifolia,    Ledeb.,   415, 

416. 

y.  obtusifolia,  TVautv.,  414. 

capiUipea,  Boiss.,  357. 
capitata,  Lam.,  364. 
-I-  i3.  querioidea,  Willk,,  364. 
caricifolia,  .Sotss..  412. 
cassia,  Boiss.,  368. 
catamarcenaia,  .Pox,  384. 
oephaloteB,  Bieb.,  391. 
ceraatioidea,  var.,  Williams,  427. 
cerastioid^,  Poir.,  389. 
cerastioides,  Pera.,  391. 
ciliaria,  Xosc.,  359. 
ciliata,  XcfW.,  418;    mentioned, 

353,  367,  419, 420. 

y.  frigida,  Koch,  419. 

var.  fugax,  Gren.  et  Godr., 

421. 
var.  kunor,  Gremli,  421. 

j3.  longipea,  Fouc.  4"  Souy, 

4ia 

S,  norv^ica,  Ounn.,  419. 
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Arenam  dlioUta,  Edgew.,  373;  men- 
tiooed,  406. 

P,  pendula,  Duikie,  373. 

cinerascens,  var.,  Robinaon,  388. 

cinerea,  DC,  350. 

oolchica,  var.,  Alboff,  352. 

eohrata,  Turcz.,  415. 

oommimis,  Beffeiy  414. 

oompacta,  var.,  Poor,  425. 

compacta,    Covilie,   396;    men- 
tioned, 412. 

oonferta,  Baiss^t  360;   mentioned, 
385. 

conferta,  Wedd.,  425. 

,  Tar.  vUlosa,  Wedd.,  426. 

oongesta,  Nuit.,  392;   mentioned, 
399,  417. 

d.  Kingii,  Jones,  892. 

y.    subcongoBta,    8.    Wats., 

392. 

fi,  Buffrutesoens,  Sobina,,  392. 

oonioa,  Boiss.,  370. 
conimbricenBis,  BroL,  342. 

3,  glandaloflO-Tiaoosa,  Webb, 

342. 

eonimbricenns,  J.  Gaj,  ex  Gren. 
et  Oodr.,  345. 

controveraa,  Boies.,  344;  men- 
tioned, 345, 358. 

Corsica,  Steud.,  421. 

oraasifolia,  Fret/n^  368. 

cretioa,  var.,  Spreng.,  354,  419. 

eryptcpetala,  Kunze,  407. 

ououbaloideB,  Smith,  396. 

o.  glabra,  Leddf.,  396. 

i3.  viBcida,  Ledeb.,  396. 

oueubaloidee,  0.  A.  Mey.,  412. 

dahurioa,  l^A.  ex  Cand.,  397. 

deb^i^£2bo>S;./,431. 

decussaia,  Salisb.,  362. 

dscuesata,  Willd.,  384. 

(i^^em,  Deone.,  362,  363. 

Belayayi,  Franch,  431. 

e^msa,  Kit.  ex  Sohleoht,  365. 

densisaima,  Edaew.,  406;   men- 
tioned, 410,  431. 

dianthoides,  Sm.,  408. 

dianthoides,  Hort.  ex  Ledeb.,  412. 

dicranoides,  H.  B.  ^  K.,  423. 

difFuBa,  var.,  Rohrb.,  378. 

d^usa,  EU.,  379,  390. 

yar.   tucumanenais,   Griaeb., 

380. 

digyna,  Willd.,  386. 
drypidea,  Boies.,  399. 
dlongata,  forma,  349. 
emarginata,  Oro^.,  342;  mentioned, 
370. 

/3.  Salzmanni,  WUUc.,  342. 

enaifolia,  yar.,  Bohrb.,  380. 
erinaoea,  Boise.,  361. 
LDTK.  JOUBK. — BOTAITT,  VOL.  XTXHI. 


Arenaria  Falconeri,  fiSdgew.,  401. 
fastiaiata,  Phil,  3S7. 
Fendleri,  ^.  (Tra^,  417. 

/3.   diffuaa,    Port  ff    Cbn/^. 

417. 

var.   glabrescens,   S.   Wats., 

392L 

var.  subcongeeia,    8.  Wats., 

392. 

ferruginea,    Duthie,    410;    men- 
tioned, 4U6. 

festuooideB,   Benth.,  401 ;    men- 
tioned, 406. 

fllioauliB,  Feml,  363,   mentioned, 
362. 

/3.  grsDCa,  Boise.,  363. 

a.  rumelica,  WUliame,  363. 

AA>^»a»  Bieb.,  410. 

flaccida,  forma,  348. 

formoaa,  Fiach.;   mentioned,  395, 
414. 

yar.  a.alabra,  Ledeb.,  415. 

var.  gtanduloaa,  ex  Ledeb., 

415. 

Franklinii,  DottgL  ex  Hook.,  392. 

frigida,  var.,  Koch,  419. 

fugax,  J.  Gay,  421. 

Gayana,  WiUiame,  422. 

genuina,  yar..  Rout/  ^  Foue.,  347 

yar.,  Rohrb.,  380,  385. 

glabra,  yar.,  WiUiame,  396,  409. 

glabreBoeoB,  var..  Ball,  S\H. 

yar.,  Boise.,  360,  362. 

glanduligera,  Edgew.,  421;    men- 
tioned, 406. 

glanduloBa,   WiUiame,  431 ;  men- 
tioned, 406,  414,  430.  - 

glanduloso-yiscosa,   yar.,    WM,\ 
ex  Willk.  #  Lange,  342.        .  t 

glareoea,    yar.,    auter   f    Porta, 
351. 

glauca,  forma,  348. 

globiflora,  Edgew.,  406. 

glutinosa,  yar.,  Boise.,  400. 

goi^onea,  J.  A.  Schmidt,  355. 

gotbica,  FViee,  420. 

/tJ.  fugax,  Fbuo.  f  Rowf,  430. 

gothica,  Gren.,  419. 

Gouffeia,  Fuel,  315. 

gracilis,  Waldst.,  354;  mentioned, 
351. 

p.  cretica,  Sprang.,  354 ;  men- 
tioned, 419. 

y.  intermedia,  F.  N.  WU- 

liams*,^5^, 

a.  Stygia,  Boies,  f  Seldr., 

355. 

graoillima,  WiUJe.  j- Lange,  366. 
graca,  yar.,  Boies.,  363. 
graminea,  C.  A.  Mey.,  403. 

Tbx.  parvifiora.  Fend,  403. 

2q 
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Aranaria  fframinea,  Steud.,  SliO. 

gramini folia,  Schrad.,  409;   men- 
tioned. a97,  398.  899. 
a.  glabra,  Williams  ♦ ,  409. 

Tar.   a.    parv\fiora,    Ledeb., 

399. 

/3.  piibescens.  Ledeb.,  409. 

granatensia,  Tar.,  Boisa.,  «162. 

grandiflorn,    Linn.,  347;    men- 
tioned. 851,  366. 

/3.  abietina,  Presl,  347. 

If.  aculeata,  Willk.,  349. 

a.  geDuina,    Bouv  4"  Fouc., 

347. 

— —  y.  mixta.  Lapeyr.,  347. 

—  €.  multiflora.  iSlpr.,  349. 

Z.  atolonifera,  WiU.,  349. 

Z.  triflora,  Linn.,  348. 

forma  elon^ta,  349. 

forma  flaocida,  348. 

forma  glauca,.348. 

forma  het«rophylla,  349. 

forma  humilis,  348. 

forma  intermedia.  348. 

forma  atricta,  348. 

grandiflora,  var.  Boiaa..  362. 
grandiflora^  Ledeb..  409. 
grandifioray  Tomab.,  368. 
graveolena.    Schreb.^    362;    men- 
tioned. 428. 

var.  Athoa,  Boiaa..  363. 

y.  glabreaoena,  Boiss.,  362. 

Tar.  graca,  Boiaa..  363. 

/8.  sfrandiflora,  Boisa.,  862. 

var.  minula,  mentioned.  362. 

Tap.  nervo9at  HaL  &  Oharrel, 

363. 

Griffithii.  B&in.,  404. 

Ouicciardii,  Boiss.  et  Heldr.,  371. 

Gidielmi'Waldemarii,    Klotiaoh, 
434. 

g3rp»aophiloidea,  Linn.,  411;  men- 
tioned, 413. 

a.  glabra,  Led^.,  412. 

Tar.  parviflora,  Boiaa.,  412. 

/3.  ▼iscoaa,  Ledeb.,  412. 

gypaaphHoides,    Stev.    ex    Ledeb., 
897 

Halacayi,  Ba/d.,  376. 

heterophylla,  forma,  349. 

bimalaica,  yar.,  William*,  429. 

hirta,  Sieber  ex  Oken,  355. 

hijipaniea,  Spreng..  389. 

hiapida,  Linn,,  345;    mentioned, 
851,  361. 

Holoistea.  Lieb.,  894;   mentioned, 
896. 

Hohstea,  Beaupr.  ex  Oand..  409. 

holosteoidea,   Edgew.,  427;    men- 
tioned. 406. 

y.  ccraatioidea.  WiUiams,  427. 


Arenaria    boloateoidea.  i,   paniculata, 
Wmiams,  428. 

/3.    atellarioidea.     WiUiama, 

427. 

Hookeri.  Nutt.,  393. 
humifusa,  Wahlenb..  419. 
bumilia.  forma,  348. 
Huteri,  Kern.,  351. 

/3.  glareoaa,  Huter  J"  Pifrta, 

361. 

a.  rupeatria,  Huter  f  Borta, 

361. 

imbricaia.  Lag.,  362. 

imbricata,  Tar..  Fenzl  ex  Rdkrh^ 

407. 
inconspieua,  Foepp.,  407. 
incraaaata,  Lange,  860. 
/3.  glabrescena,  Willk.  4"  Lamge, 

intermedia,  var.,  F.  N.  Williams*, 

354. 
intricata.    Tar.,    Ser.,   347; 

tioned.  a^O. 
iaaurica,  Boiss.,  396. 
Jamesoniana,  Rohrb.,  383. 
junoea,  Bieh.,  397. 

fi.  glabra,  Regel,  .597. 

juniperina,  Vill.,  350. 
jwntperina,  Tbuill,  350. 
Jussiai,  Cambeaa.,  379. 
kamtflcbatica,  Regel,  414. 
kanauensia.  Maxim.,  402. 
khaaiana,  var..  Williams,  429. 
Kingii,  var.,  Jones,  392. 
Koriniana,  Fisch.,  410. 
Kotacbyana,  Tar..  Fend,  352. 
kumaonenaia.  Maxim.,  407; 

tioned,  406. 
lanuginosa, /?oAr&..  377;  mentioned, 

380.  881,  388. 

/3.  diffuaa.  Rohrb„  378. 

y.  enai  folia,  Rokrb.,  380. 

a.  genuina,  Rohrb.,  378. 

var.  i.  megalantha,  Bohib., 

380. 

laricifolia,  Lapcnrr.,  350. 
laxa,  var,  Fernl,  407. 
laxa,  Fiacb.  ex  Ser.,  350. 
Laxmanni,  Fiscb.  ex  DC,  417. 
Ledebouriana,  Feml,  400. 

S.  glutinoaa,  Boiss.,  400l 

y.  parviflora,  Boiss.,  400. 

leptocladoa.  Guss.,  367. 

d.  craasifolia,  Fret/n.,  368. 

y.  minutiflora.  Lose.,  368. 

a.  aoabra.  Roup  et  Foue.,  867. 

j3.  viacidula,  Rouy  et  Fone., 

368. 

Leaaertiana,  Fenrl.  401. 

ft.  niiaor,  Boiss.,  401 ;  men- 
tioned, 404. 
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Arenaria  lesarina,  Loret,  346. 

libanotica,  KoUchy^  354. 

Liebmanniana,  Rohrb.,  368. 

iifferieina,  Willk.,  346. 

linearifolia.  Pair.,  347. 

liniflora,  Willd.  ex  Spreng.,  350. 

Uoydii,  Jerd.,  367. 

longifolia,  J)C.^  mentioned,  399. 

longifolia,  Bid).,  399;  mentioned, 
m,  398,  414. 

longipes,  Tar.,  Fouc.  ^  Rauy,  418. 

loDgistyla,  FVafich.,  432;  men- 
tioned, 428. 

Losooeii,  Texid.,  359. 

Ivohnidea,  Bieb.,  395;  mentioned, 
416. 

fychnidea,T\xTcz.,4]6. 

lycia,  var.,  Boiss.,  357. 

lyoopodioides,  Willd,,  384. 

macradenia,  S.  Wats.,  417. 

macrocarpa,  yar.,  JJoyd^  366. 

macropoda,  Tar.,  Hcutssk.,  352. 

macroflepala,  Boiss.,  370. 

/3.  minor,  Boi^s.,  370. 

Mandoniana,  ^<M2i.,  389. 

Afarschlinsii,  Koch,  367. 

massiliensis,  Feml,  426. 

megalantba,  Rohrb.,  379;  men- 
tioned, 390. 

/3.  ennifolia,  Williams,  380. 

a.  genuina,  Williams,  380. 

V.  tucumanensis,    Williams, 

380. 

melandryoides,  Edgew,,  374. 
Meyeri.  var.,  i^anr/,  414,  415. 
mioropbylla,  PhU.,  387. 
minor,  var.,  ^ous.,  401,  404. 
minor,  Decne.,  349. 
minuta,  mentioned,  362. 
minutiflora,  yar.,  Lose.,  368. 
mixta,  yar.,  La^eyr.,  347. 
modesta,    Jhtf.^  356;    mentioned, 
342,  367,  858. 

yar.  Asaoana,  Loec.  et  Pard., 

359,360. 

/3.  traohyBpcrma,  WHOk,,  357. 

montana,  lAnn.,  346, 

y.  intricata,  Str,,  347 ;  men- 
tioned, 350. 

/3.  sazioola,  Rowy,  S47. 

montana,  AH.,  350. 

monticola^  Edgew.,  402 ;  mentioned, 
406. 

Tnonticola,  Buckl.,  355. 

Moritziana,  yar.,  Pax,  425. 

muUicoHlts,  Linn.,  mentioned, 
420 

muUicaulis,  Phil.,  386,  387. 

muliicaulis,  Sohur  ex  Simonk., 
422. 

multiflora,  yar.,  8er.,  349. 


Arenaria  muralis,  Edgew.  herb.,  356, 

401. 
;        muralis,  Sieb.,  363. 

muBciformis,    Triana   ^    Pla/neh,, 
376. 

musciformis.  Hook,  /.,  mentioned, 
376. 

musciformis,  Bdgew.,    405;    men- 
tioned, 406. 

muflcoides,  H,  B.  #  K.,  376. 

nana,  Boiss.  ^  Hsldr,,  371 ;  men- 
tioned, 376. 

nana,  Willd,,  mentioned,  376. 

napuligera,  Franck.,  345. 

wmlifolia,  var.  glandulosa,  Ledeb., 
415. 

nemorosa,  H.  B.  &  £.,  379. 

nepalenais,    Spreng.,    429;    men- 
tioned, 380. 

a.  himalaica,  Williams,  429. 

/3.  khasiana.  Williams,  429. 

nervosa,  var.,  Hal.  &  Charrel,  363. 

nevadensis,  Boiss.,  369. 

nilghirensia,   Wight  ^  Am.,  343; 
mentioned,  406. 

nilghirensis,  Fenzl,  377. 

nitida,    Rohrb.,   375;    mentioned, 
425,  426. 

noryegica,  yar.,  Gunn,,  419 ;  men- 
tioned, 421. 

obtuaiflora,  Kunze,  344. 

obtoaifolia,  var.,  Drautv,,  414. 

orbicularis.  Vis.,  370. 

orbiculata,  j?^;//:^  at  Hook,^  356. 

Orbignyana,  H^«<2<i,  384. 

oreophila,    Hook,  /.,  410;    men- 
tioned, 406.  411. 

OrixabBB,  RMb.,  387. 

otitoides,  Adams  ex  Gand.,  399. 

oyalifoUa,  Somm,  ^  Lev.,  372. 

oxypetala,  Sibth.  et  Sm.,  357. 

palustris,  Naud.,  387;  mentioned, 
378,  382, 390,  407. 

^,  paUgonica,  Phil.,  387. 

pamphyhca,  Boiss,  ^  Heldr,,  357. 

fi,  lycia,  Boiss.,  357. 

paniculata,  yar.,  Williams,  428. 

papulosa,  Steud.,  363. 

paradaxa,  Bartl.,  379. 

parviflora,  var.,  Fenzl,  403. 

paryifolia,£c»M.,382;  mentioned, 
381. 

/3.  Schiedenna,  2?oArft.,  382. 

a.  spaihulierolia,  Rohrb.,  382. 

patagunica,  yar.,  PAi/.,  387. 

patula,  yar.,  Martr.-Don,  366. 

^i«?yi?ra,  Willd.,  385. 

pauciflora,  var.,  Boiss.,  353. 

pedunoulosa,  Wedd,,  426. 

pentandra,  Maxim.,  373. 

perleyis,  yar.,  Williams,  405. 
2q2 
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Areoaria  penica,  Boiw.,  401. 

Peyritflchii,  Bohrb,,  389. 

platysperma,  mentioned,  368. 

pleurantha,  Phil,,  381 ;  mentioned, 
390. 

Poeppigiana,  Rohrb.,  390. 

polycnemifoiia,  Boiss.,  393. 

polytricboides,  Edgem^  404  ;  men- 
tioned, 376,  406. 

forma  musciformis.  Hook,/., 

mentioned,  376. 

/3.  perlevis.  Williams,  406. 

Fomeli,  Munby,  343. 

proeera,  Sprene.,  399. 

Fnewalskii,  Maxim.,  408. 

peeudarmeriastrum,  Bouy,  365. 

pubescens,  Urv.,  303. 

pulyinata,  Edgew.,  405 ;  mentioned, 
406. 

pungens,  Clem.,  393. 

p.  glabreecens,  Ball,  394. 

pungons,  Jaoquem.,  401. 

purpurancens,    Bam.,    390;   men- 
tioned, 372. 

pugilla,  SUpf ,  435. 

yy<mo^hjlia,Bohrb.,  424. 

pjcnophylloides,  Pax,  425. 

p.  compacta,  Pax,  425. 

y.  Moritziana,  Pax,  425. 

pygmiea,  Begel,  414. 

pyrenaica,  var.,  Boiss.,  362. 

pyrenaica,  Hort  ex  Stead.,  347. 

quadridentata,  Williams,  432. 

querioides,  Poarr.  ex  Willk.,  364. 

raoemosa,  Willk,,  361. 

radians,  S<»)M.,  423. 

Bedowskii,  Cham,  et  Schleeht.,  353. 

reptans,  HemsL,  383. 

/3.  Pringlei.  WiUiams  ♦ ,  383. 

retusa,  Boiss.,  356. 

rAoffia,  BoisB.,  363. 

rigida,  Bieb.^  409. 

rivularis,  Phil.,  386. 

Boborowskii,  Maxim.,  413. 

Bohrbachiana,  Garcke,  384. 

rosea,  Sabcm.,  435. 

rotundifolia,  ^i^A.,  352 ;  mentioned, 
370,  372. 

/3.  colchica,  Alboff,  352. 

y.  pauciflora,j8oiw.,  353. 

RoyUi,  Benth.,  401. 

rumelica,  yar.,  Williams,  363. 

rupestris,  yar.,  Huter  ^  Porta,  351. 

Tuscifolia,  Requien,  351. 

sabulinea,  Griseb.,  358. 

Salzmanni,  yar. ,  Willk.,  342 ;  men- 
tioned, 361. 
saponarioides,  B^  is.  &  BaL,  370. 

lazatilis,  Linn .,  397. 

saxatilis.  Sch  rad.,  mentioned,  361» 
398.  399. 


Arenaria  saxatiUs,  Bout  ex  WiDk.  ei^ 
Lange,  344. 

aaxatUis,  Lapejr.,  850. 

saxicola,  yar.,  Rouy,  347. 

Sazifraga,  Fenzl,  418. 

■axosa,  A.  Gray,  388. 

i9.  dneraaoens,  Bdbvnaon,  888b- 

soabra,  yar.,  Rovy  ^  Fbuc.,  367. 

■eabra,  var.,  Ledeb.,  365. 

8oariofla»  ^oiss.,  402. 

Schiedeana,  Fenzl,  383. 

Schiedeana,  yar.,  Bohrb,,  382. 

soopulorum,  H.  B.  &  K.,  386. 

scopulorum,  Schlecbt.,  383. 

serpens,  H.  B.  #  JT.,  385;  men- 
tioned, 386. 

/3.andiooUa,  GUI,  886,387; 

mentioned,  378. 

a.  genuina,  Rohrb,,  885. 

yar.  Orizabse,  Rohrb.,  887= 

A.  biToidee,  387,  424. 

serpyllifblia,  Linn.,  365;  men- 
tioned, 355,  356,  368-870,  385, 
406.421. 

Z.  alpicoK  G.  Beck,  366L 

/3.  alpina.  Gaud.,  365. 

8.  gracillima,  Willk.  d-  Lanoi, 

366. 

y.  macroearpa,  Lloyd,  866. 

€.  patula,  Martr.-Jbon,  366- 

a.  ecabra,  Ledeb.,  365. 

n.  viacidula,  Roth,  366. 

serpylloides,  Naud.,  386. 

setacea,  Fiech.  ex  Ser.,  395. 

setosa,  WiUd.,  436. 

sibiriea.  Pen.,  417. 

Sintenisii,  yar.,  ffaussk.,  352. 

mi^S^^a,  Boiss.,  363. 

soratensif,  Rohrb.,  381. 

Bordida,  Chaub.,  mentioned,  843. 

spathulsBfolia,  yar.,  Rohrb.,  382. 

spathulata,  Besf.,  389. 

spharocarpa,  Martr.,  367. 

spluerocarpa.  Ten.,  367. 

stellarioides,  yar.,  Williams,  427. 

stenophylla,    Ledeb.,    mentioned, 
399. 

Steveniana,  Boiss..  403. 

stolonifera,  yar.,  VifL,  349. 

Stracheyi,  Edgew.,  374. 

stricta,  forma,  348. 

Stuebelii,  IBmm.,  388. 

Stygia,  yar.,  Boiss.  ^  Beldr.,  355. 

Buboongesta,  yar.,  S.  Wats.,  392. 

subulata,  Ser.,  436. 

suffirutesoens,  Robins.,  392. 

Ssowitzii,  ^oiss.,  395. 

tenella,  Duthie,  356;  mentioned^ 
406. 

teuera,  Edgew.,  428. 

^«f»tfw,  J.  Gay,  345. 
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Arenaria  tetra^na,  WUld.,  406 ;  men- 
tioned, ^8. 

a.  imbricata,  Emtfl  ex  Sokrb,, 

407. 

0.  laxa,  Feml,  407. 

tetraquetra,  Jioiss,,  361. 

a.  granatenaifl,  Baiss.,  962. 

p,  pjrenaica,  Baits.,  862. 

tetjraquetra,     Linn,,     mentioned, 
364. 

teiraqueira.  All,  365. 

,  var.  aggregata,  Reiohb.,  865. 

ietrasdcba,  jSoias.,  401. 

tmolea,  Boita.,  352. 

d,  Eoteobyana,  Fenel,  352. 

/3.  maoropoda,  Haussk.,  362i 

y.  Sintenisii,  Hausnk,,  352. 

tomentoea,  WUUc,,  354. 

trachysperma,  yar.,  »'itf>fc.,357. 

tranailvanica,  Sirak.,  353. 

tremula,  ^oiu.,  369. 

trichopbora,  var.,  f¥anch.,  430. 

trichotoma,  Boiss,^  400. 

triflora,  yar.,  Linn.,  348. 

ir(/Zom,  Willd.,  349. 

Tscbuktschorum,  Ryd,  411. 

^KcvmaneiwM,  Tar.,  Griaeb.,  380. 

ftcranica,  Spreng.,  410. 

urahnais.  Fall,  ex  Spreng.,  367. 

ursina,  Robinson,  412. 

valentina,  Boiss.,  350. 

varia,  Dulao,  367. 

▼ema,  mentioned,  398. 

TiBoida,  Tar.,  Ledeb,^  396. 

viaeida.  Hall  f.,  ex  Loiael,  367. 

Yiecidula,  yar.,  Rouy  ^  Foue,,  368. 

▼iecidula,  Roth,  366. 

yieoosa,  yar.',  Ledeb.,  412. 

viscota,  Fisch.  ex  Gand.,  414. 

Tulgaris,  Regel,  415. 

W^ichiana,  &r.,  367. 

yunnanenBia,  Franch.,  430. 

y.  aneustifolia,  Fraaich,,  430. 

/3.  tncbopbora,  Franch.,  430. 

Arenariastrum,  334,  341. 
AroidesB,  266. 

Aitbrocladia,  mentioned,  507,  508. 
Arthrodeemus,  Ehrgnb,,  319. 

bifidus,  Brib.,  319. 

eonyergens,  Ehrenb.,  319. 

curvatuB.  IV,  B.  Turn,,  320. 

incus,  ffass.,  320. 

yar.  validua,  W,  West  f  G.  8. 

West  * ,  320 ;  mentioned,  322. 

triangularis,  Lagerh.,  320. 

yar.  inflatug,  W.  West  #  O.  8. 

?K«<*,320. 
AiperocoocuB,  479. 

sinuoBus,  480. 

ulyoideuB,  479. 
Acdila,  mentioned,  319. 


BaoilluB  brunneoB,  125, 141, 145 ;  agar- 
oultureB  of,  132, 133. 
oinnabareuB,  Flugae,  126. 
oyaneo-fuBcus,  I2i. 
e^anogenus,  124. 
fluoreBCenB,  144. 
indiffonaoeufl,  144. 
janthinuB,  Zopf,  126, 134. 
miniaouB.  144. 
prodigioBUB,  124, 144, 155. 
pyoojaneuB,  124. 
yirene,  144,  147. 148,  149, 15a 
yireeoene,  124. 
Bacteria,  On  tbe  Evolution  of  Oxysen 
from  Coloured,  by  A.  J.  Ewart.  123- 
155. 
Bacterium  ohlorinum,  148. 

pbotometricum,  Engelm.,  144, 152, 
.153. 

Termo,  125-131,  140, 144, 146. 
yiride,  147. 
BanoaluB,  mentioned,  3. 
Barton,  Ethel  Sara,  On  the  Structure 
and  Deyelopmentof  Soranthera,  Post 
#  Rupr,,  497. 

,  On  the  Fruit  of  Chnoospora  ftuti- 

gata,  J.  Ag..  507-508. 
Betula  alba,  Linn.,  243. 
Bigelowia,  Bafin.,  333. 
elongata,  Bafin.,  379. 
moniana,  Bafin.,  347. 
Bignoniaceie,  228. 

BotrytiB,  mentioned,  105 ;  growing  on  a 
dead  twig  of  Deherainia  (Ellis),  115. 

,  parasitic  on  a  leaf  of  Adriopsis, 

115, 116. 
BroDfystemmn,!).  Bon,  333, 

calycinum,  429. 
Breoni^  mentioned,  5,  6,  21. 

Boiyini,  Hao.  * ,  35 ;  mentioned,  34. 
coriacea,  Hav,  *  ,  36;  mentioned 

34. 
ouspidata,  Hav,,  37 ;  mentioned,  34, 

65. 
lonf^petiolata,  Hav,  * ,  36 ;  men- 
tioned, 34. 
madagascariensifl,  mentioned,  33. 
mauritiana,  Hav,  * ,  35 ;  mentioned, 

34. 
membranacea,    Hav.*,  35;  men- 
tioned, 34. 
paryiflora,  Hav.  * ,  37 ;  mentioned, 

34,93. 
Biohardiana,  A.  Rich.,  36;    men- 
tioned, 33,  34. 
Btipulata,  Hav,*,  35;  mentioned, 
34.93. 
Brewerina,  A.  Gray.  333. 

st^rutescens,  A.  Gray,  392. 
Buddlea,  Spreng.,  37. 
glairata,  Spreng.,  40. 
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BucU  and  Stipules.— Farts  III.  &  IV. 

By  the  Bt.  Hon.  Sir  John  Lubbock, 

202-269. 
Burrage,  J.  H.,  The  Adhesive  Discs  of 

ErcUla  volubUis,  A.  Jun.,  95-102. 

OactesB,  226.      . 

Oalamopitys  Satumi,  Unger^  450. 
Oalooera,  171 ;  stergimata  in,  169. 
Oampbell,  Douglas  Houghton,  On  the 
Structure  and  DeTelopraent  oiDen^ 
dfooerosj  Nees,  467-478. 
Campylopus,  mentioned,  494. 
OaprifoliaoesB,  222. 
Oarex  helvola,  Blytt,  On  the  Oooiirronoe 

of.  by  O.  C.  Druoe,  458-464. 
Carex  alpicola,  WahL,  464. 

approxiniata,  458-459,  461. 

approximata  X  Fersoonii,     461, 
462. 

brizoides,  mentioned,  460. 

oanescens,  459,  461-463. 

var.  robusta,  Blt/tt,  463. 

Tar.    subloliaoea,    iMMtad,^ 

463. 

oanescens  xechinata,  462. 

oanescens  x  Ingopina,  464. 

caneecensxnorregica,  JTtA/m.,  461. 

curta,  var.  alpieola,  WaM,,  458. 

echinaU,  462,  463. 

flaxa,  462. 

heleonastes,  mentioned,  460. 

helTola,  BlyU,  458. 

lagopina,  458,  464. 

lappouica,  0.  F.  Lang,  459,  462. 

macilenta.  Fries,  459. 

macilenta,  Nyman,  463. 

microstaobya,  mentioned,  460. 

mioroetachya  -  canesoens  ?,     men- 
tioned, 463. 

norvegiea,  mentioned,  460, 461,462. 

Fersoonii,  461,  462,  4t'>3. 

pilulifera,  mentioned,  460. 

pseud  oheWola,  461. 

saxatilis,  Linn.,  462.  463. 

vitilie,  Fries,  460,  463. 

Zahnii,  Kneucher,  mentioned,  461, 
463. 
OarludoTica    palmata,    Ruiz    et    Pav,, 

265. 
Carpinus  Betulus,  Linn.,  246,  269. 
Carpolithes  headonensis,  J.  S.  Gardner, 

465. 
Carpomitra,  mentioned,  507. 
Castanea  vesca,  Gaertn.,  247. 
Oatalpa  bignonioides,  WdU.,  228. 
CentAurea  cyan  us,  274. 
Oephaknthus,  Linn.,  37  ;  mentioned.  2. 

acuminaiua,  Bafin.,  39. 

africanus,  Reich.,  40,  70. 

angustifoliuB,  Lour.,  39. 


Oephalanthus     angtutifoUta,     kodH, 
39. 

aralioides,  Moritz,  mentioned,  18» 
39. 

aralioides,  Zoll.,  46. 

breviflorus.  Spruce,  41 . 

chtnensis.  Lam.,  45 ;  mentioned,  ^ 
36,41.' 

glahratus,  K.  Sohum.,  40. 

montanus.  Lour.,  41. 

natalensis,  Oliver,  41 ;   mentbnedr 
18. 

naucleoidee,  DO.,  38;  mentioned, 
18. 

ohtuafolius,  Bafin.,  39. 

oooidentalis,  Linn.,  38 ;  mentiomed^ 
2,  3,  18,  67. 

opposUifolius,  Moeoch.,  38. 

onentalis,  Blume,  2,  41,  54. 

orientalis,  Linn.,  27,  33,  41. 

orientalis,  Boem.  et  Schult,  38. 

peruvianas.  Spruce,  40. 

pUulifer,  Lam.,  41,  45. 

piluliflorus,  Willd.,  41. 

procumbens,  Lour.,  41. 

pubescetu,  Biafin.,  39. 

salicifolius,  Humb,  ^  BonpL,  39. 

Sarandi,  Cham,  et  SchUcht.,  40. 

8patheUiferu9,  Baker,  41,  43. 

steUatue,  Lour.,  mentioned,  39. 
Oephalidiuin,  mentioned,  6. 

ciirtfolium,  A.  Bich.,  36. 

verticiHatum,  Boivin,  43. 
Oephalina,  Thonn.,  24. 

eeeulento,  Schum.,  26. 
Oephalotaxus,  121. 
Oerastium  arenarioides.  Cranti,  389. 

elomeratum,  7%tfi//.,mentioned,96^ 

JaUfoHwrn,  Vitm.,  418. 

puTpwrascens,  Fenzl,  391. 

Ramondi,  Fensl  ex  Benth.  &  Hook, 
f.,  391. 

trigynum,  mentioned,  374. 

Tulfatum,  Linn.,  mentioned,  262. 
Oerasuslusitanioa  Loisel,  222. 
Oeratozamia,  454. 

mexicana,  Brongn.,  453,  456. 
Ohamedadon  lanoeolatum,  Miq.,  96^ 

267. 
Ohara  armata,  Meyen,  324. 

oeylonica,  mentioned,  324. 

Oommersoiiii,  A.'Braun,  324. 

oompressa,  Kunih,  323. 

foliolosa,  323.  324. 

guadeloupensis,  mentioned,  324. 

gymnopus,  Brawi,  323,  324. 

Tar.  inconstans,  Braun,  828. 

haitensis,  Turpin,  324. 

Humboldtiana,  mentioned,  324. 

inconstans,  Euetae.,  323. 

indica,  Bertero,  324. 
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Ohara  javanioa,  mentioned,  324. 

l£utiana,  mentioned,  324. 

Michauxii,  mentioned,  324. 

Muhlenbergii,  mentioned,  324. 

polyphylla,  A.  Bretun,  mentioned, 
324. 

aejunola,  mentioned,  324. 

yertioillata,  Boxb.,  324. 

zejlanioa,  Willd.,  323,  324. 

var.  inoonstanfl,  323. 

OharaeeflBt  collected  by  Mr.  T.  B.  Blow 
in  the  West  Indies,  by  H.  &  J.  Groves, 
323-326. 
Gherleria  bisulca,  Baril.,  mentioned,  423. 

(pandi  flora,  D.  Don,  406. 

^'uniperina-,  D.  Don,  436. 

nitida,  Bartl.,  436. 

sedoides,  424. 

urpyllacea,  Fresl,  mentioned,  424. 
Obnoospora  fastigiata,  J.  dg..,  On  the 
Fruit  of,  by  Etbel  Sara  Barton,  507- 
608. 
Chnoospora^  J.  Ag.,  507. 

atlantioa,  J.  Aq.,  507. 

fastifiata,  </.  Ag.,  507,  508. 

pacinca,  <7.  Ag.,  507. 
Ohordaria,  483. 
Cbordariaoess,  484,  485. 
Ohristy,    Miller,    Primula    eloHor    in 
Britain:  its  Distribution,  Peculiari- 
ties, Hybrids,  and  Allies,  172-201. 

,  Preliminary  Observations  on  the 

Seasonal  Variations  of  Eleyation  in 
a  Branch  of  a  Horse-Chestnut  Tree, 
501-506. 
Ohroraatium  Okenii,  £%r.,  144, 152, 154. 

Warraingii.  Ehr.,  152. 
Cinchona  O'^m^m,  Pa?on,  91. 
OistinesB.  204. 
Cistus  yaginatus,  AU.,  204. 
Citharex^um  quadrangulare,  Jacg,,  231. 
Citrus,  268. 

Aurantium,  268. 

Deoumana,  268. 
Closterium,  Nitzsch,  157,  282. 

acutum,  Brih.^  285. 

balmacarense,  W,  B.  Turn,,  158. 

Braunii,  Beinsch,  283. 

calosporum,  Witir.,  159. 

crassum,  Del  p.,  28.'i. 

decorum,  BrSb.,  283. 

Delpontii,  WoUe,  283. 

Dianie,  Ehrenb.,  284. 

didymotocum,  Carda,  157  ;    men- 
tioned, 284. 

yar.  tropicum,  West  * ,  157. 

Digitus.  Ehrenh.,  282. 

directum,  Arch ,  284. 

JoLnsonii,  W.  We^t  #  Q,  8.  West  • , 
284;  mentioned,  321. 

lagoense,  Nordgt.,  159. 


doBterium  lamellotum,  Br6b.,  282. 
Legumen,  W.  West  #  G.  8.  West  *  , 

lf)8,  167. 
Libdlula,  Focke,  156. 
lineatum,  Ehrenb.,  283. 

var.  costatum,  Wolie,  283. 

lunula,  Nitzsoh,  282. 
macilentum,  Brib,,  283. 
maoulatum,  Hastings,  283. 
obtum/n,  Br^b..  282. 
prsolongum,  BrSb.,  283. 
pulcbellum,    W.  West    #    6,   8. 

West -^^  158,  167. 
Balfsii,  Bra.,  159,  283,  284. 

yar.  Delpontii,  KMfs,  283. 

yar.  hybridiim,  Babenh.,  169, 

284. 

forma  major,  159. 

rectum,  Gutw.,  158. 
striolatum,  Ehrenb.,  159,  284. 

var.  orthonutum,  Bog,  284. 

'       suboapitatum,    W.  West  ^   G.   8. 
West*,  158,  167. 
subtruncatum.  W.   West  Sc  G.  8. 

West*,  159,  mi, 
Toxon,  West,  158,  284. 

forma  elongata,  284,  321. 

truncatum,  W.B.  TVm.,  mentioned, 

159. 
tumidum,  Johns.,  284. 
Oocos  nudfera,  Linn.,  264. 
Colpomenia,  481,  482,  507,  508. 
dnuoea,  Derb.  et  SoL,  480. 
Oolpopelta  viridis,  Corda,  311. 
Oonifene.  259. 

Oorylus  Avellana,  JAnn.,  247. 
Ooemarium,    Corda^    300,    mentioned, 
301. 
anceps,  Lund.,  164, 167. 
angulare,  Johnson,  302. 
anguBtatum,    Nordst.,    mentioned, 

164. 
antilopoeum,  Br&).,  298. 
aphanicbondrum,     Nordst.,    men- 
tioned, 304. 
armatuw,  Brib.,  300. 
Askenasyi.  Schmidle,  156,  164. 
Baileyi.  WoUe,  301. 

yar.  major,  W.  West  #  G.  8. 

West,  301. 
bioculatum,  Menegh.,  303. 

yar.  depressum,  8chaarsehm,, 

303. 
brasiliense,  Nordst.,  subsp.  ordinal 

turn,  Borg.,  308. 
Broomii,  var.,  WoUe,S09. 
capense,  Be  Toni,  301,  322. 
oonnatum,  Brib.,  166;  mentioned, 

156. 
oonspersum,  Balfs,  307. 
yar.  rotundatum,  Wittr.  807 
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OoBmarium  oosmetum,  FT.  West  ^  G,  S. 

oostatum,  l^crdst.,  mentioned,  S04, 

310. 
oreperum,  W.  West  j-  G,  S.  West, 

309. 
Ouourbita,  Br&f.,  166. 
deooratnm,  W,  West  ^  G,  8.  West, 

mentioned,  165. 
dentatum,  WoUe^  308 ;  mentioned, 

165. 
diiBoile,  lAUlcem,,  303.  % 

eleeantiflrinium,  Lund,,  306. 

•      '    •        W.  West  f 
mentioned. 


var.  simplicius, 

G.  S,   West^,  308, 


EloiBeanum,  WoUe,  308. 
exiffuum,  Arch.,  303,  322. 
ffoBandicum,  Wittr.,  302. 
J7afli}ii«n,Bein8ch,300;  mentioned, 

156, 163. 

var.  Tshuifomu,  Wille,  300. 

Holmiense,  Lund.,  300. 

Y«r.  integrum,  Lund.,  300. 

indgne,  Schmidle,  mentioned,  306. 
Jobnsonii,  W,  West  #  G.  8.  West, 

306,322. 
latum,  Brih.,  306 ;  mentioned,  307. 
lunatum,  nolie,  302 
var.  depressum,  W.   West  Sf 

G,S.  Jr«8<*,302,322. 
margaritatum,  Roi/.  et  Biss.,  16.5. 
maraaritiferum,    var.    renifarmis, 

Balfs,  307. 
modestum,  W.  Westf  G,  8.  West  * , 

304,322. 
moniliforme^  Bctlfs,  310. 
forma  elongata,  311, 322. 

forma    panduriformis,    Hei- 

merl,  310,  322. 

monomazuni,  Lund.,  305. 

var.  tristichum,   W»  West  f 

G.8.  West*,SO^. 

muUiordinatum,  W.  West  f  G.  &. 

West,  mentioned,  165. 
IVathorstii.  Boldt,  307. 
Nordttedtii,  Racib.,  305. 
uudiceps,  Johns.,  mentioned,  306. 
obsoletum,  Bfinsch,  164. 
ooeUatum,    B.    EichUr   et  Gutw^ 

301. 
var.  americanum,  W,  West  f 

G.a.  West*, 301. 

incrasaatum,  301. 

odontopUurum,  Arcb.,  303. 
ordinatum,  W.  West  ^  G.  8.  West, 

308. 

Tar.  depreseum,   W.  West  4" 

G.8.  West*,  308,822. 

pachyderm um,  Lund.,  104;    men- 
tioned, 156,  301. 


Coonariam  pacbydermum,  Ttr.  minai, 

-yortto.,  164,301. 
pamdum,  Brib.,  164. 
perforatum,  Lund.,  301. 
polymorphum,  Nordst.,  304. 
protractum,  Be  Bary,  309. 
protractum,  Wolle,  *Si3;  mentioned, 

294. 
paeudamosnum,  WUle,  306. 

Tap.  basilare,  Nordat.,  308. 

peeudotaxichondrum,  Nordst.,  305. 
Tar.  floridense,  W.  West  f  G. 

8.  »'«rf»,305,322. 
punctulatum,  BrSb.,  166. 
Tar.  depressum,  W.  B.  Tham^ 

166. 
pygmnum,  Arch.,  302. 
'  Tar.    Schliepbaekianum,    W. 

West  4-  G,  8.  fK«i*,30a. 
Baciborskii,  Lagerh.,  305. 
rectangulara,  Grun.,  3(X2. 
BegnelUi,  WiUe,  303. 
Tap.  madagascarienae,  W.  West 

4-  G.  8.  West,  303. 
B^fnesii,  Reinsch,  303. 
remforme.  Arch,,  307,  322. 

Tar.    oompreflsum,    Nordst., 

307,322. 

eleTatum,  W.  West  Sr  G.  & 

West*,  301,  322. 
repandum,  Nordst.,  303. 

forma  minor,  303. 

retusiforme.  Gutw.,  300. 
Bostafinskii,  GuttD.,  304. 
Tar.  americanum,  W,  West  f 

G.8.  West  *,30i,  322, 
Schliepbaekianum,  Grun.,  302. 
Sinostogos,  Schaarschm.,  302. 

Tar.  obtusius,  Gutw.,  302. 

sparsipunctatum,  mentioned,  166. 
spinospopum,  Lagerh.,  309. 
striatum,  Boldt,  164. 
Stublmannii,  Hisron.,   mentioned, 

166, 
subcrenatum,  Hantzsch,  304. 
Bubdecoratum.    W.  West  #  G.   8, 

West*,  165,  IQ7. 
Bubglobosum.  Nnrdst.,  156,  166. 

forma  minor,  166. 

Bubnudicepe,    W.    West   4'    G.   8. 

West*,  306,  322. 
subsperioeum,  Nordst.,  310. 
Bubturgidum,  Schmidle,  157. 

Tar.  minor,  Schmidle,  157. 

taxichondrum,  Lund,,  305. 

Tap.    bidentulum,    Lagerh., 

305. 

Thwaitesii,  Ra^fs,  311. 
trachypolum,  W.    West  #   (?.  & 

Jr«^*,  166.167. 
triplioatum,  WoUe,  309. 
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Oosmarium  tumens,  Xordsf.,  301. 

var.  glabruin,  W.  West  rf"  G,  8. 

West*, 204. 
Turpinii,  i5r^.,  307. 

Tar.  Lundellii,  Guiw.,  307. 

uroeum,  W,  West  Sr  G.  8.  West*, 

164, 167. 
viride,  Josh.,  311 

lonarium,  W.  West  ^  G,  8.  West, 
157. 
Cosmooladiuin,  Brib.,  311. 
Quimbyi,  Wood,  311. 
Oraniolaria  annua,  Linn.,  232. 
Oraterellus  oornuoopioides,  171. 
Cupuliferse,  241. 

Oyoadacese,  The  Comparatiye  ka&tomy 
of  certain  Ghenera  of  the,  by  W.  O. 
Woredell,  437-457. 
Orcas,  445,  453. 

media,  R.  Br.,  443,  455,  457. 
reToluta,  Thunh.,   120,  261,  438; 
mentioned,  445,  447,  451,  455, 
457  ;  structure  of  the  bundles  in 
the  cotyledons  of,  120-122. 
ClyclonthacesB,  265. 
C^rlindrocystis,  Meneah.,  156,  281. 

americana,  W.  West  4' G.  8.  West* , 

281, 322. 
angulata,  W.  West  #  G.  8.  West, 

oraiisa,  De  Ban/,  156. 

diploepora,  Lund.,  281. 

tumida,  Wolle,  281. 
Cyperitee    Forberi,    Heer,    mentioned, 

466. 
CyperuB  reticulatus,  mentioned,  466. 

Dacryomycee,  171  ;  sterigmata  in,  169. 

Dammara,  121. 

Deherainia,  Botrytie  growing  on  a  dead 

ti?ig  of  (Elli8),  115. 
Delphinium  Ajocis,  274. 
DendroceroB,  Neeif,  on  the  Structure  and 
Development  of,  by  Douglas  Hough- 
ton Campbell,  467-478 
Dendroceros,  Nees,  467-478. 

Breutelii,    Kees,    4l)8,    469,    475- 

478. 
cichoraceus,  Lehm  ^  Lindenb,,  475, 

477. 
crassinervis,    Lehm    f    Lindenb,, 

475. 
crispus,  Kees,  466,  475,  476,  477. 
Desmidium,  Aff.,  320. 

aptogonum,  Brtb.,  820. 
coarctatum,  Nordst.,  321. 
graoilioeps,  mentioned,  321. 
hexaceros,  Ehrenb.,  313. 
quadrature.  JSordst.,  321. 
Desmids  from  Singapore,  by  W.  West 
k  G.  8.  West,  156-157. 


Deemids,  on  some,  of  th^  United  States, 
by  W.  West  &  Q.  8.  West,  279-<J22. 
DiaaellA  aspera,  Reg.,  263. 
Dianthus  prolifer,  mentioned,  392. 
Dichodontium  Hookeri,  Par..  492. 

Reinwardti,  Dozy  &  Molkenb.,  496^ 
Dioranella,  487. 

himalayana,  Jaegr,,  492. 
Dicranum  glaucum,  Hedw.,  mentioned, 
42a 
Reinwardti,  Dozy  &  Molkenb.,  496. 
Dictyota,  mentioned,  507. 
Didymodon  vaginatum.  Hook.,  487, 488, 

489 :  distribution  of,  493. 
Digitalis  purpurea,  274. 
Diplococcus  roseus,  FliJigge,   126,  129, 

138. 
Dipterocarpeas,  205. 
Discs,  on  the  Adhesive,  of  Brcilla  volu- 
bilis,  A.  Jues.,  by  J.  H.  Burrage,  95- 
102. 
Disphinctium       sparsipunetatum, 
8chmidU,  166. 
subturgidum,  W.  B.  Turn.,  157. 
Distribution  and  Classification  of  Nau- 

cleesB,  11. 
Doddium,  BrSb.,  285. 

eonstrictum.  Bail.,  285. 
dilatatum,  Nordst.,  285. 
.     gracile,  Wittr.,  286. 
minutum,  Ralfs,  282. 
nodosum.  Bail.,  285. 
sceptrum,  Eutz.,  285. 
tridentulum,  WoUe,  285. 
verrucosum.  Bail.,  mentioned,  286. 
veHicillatum,  Bail.,  286. 
Dolophragnta,  Fenzl,  333. 
^lobiflorum,  Fenzl,  406. 
juniperinuin,  Fenzl,  436. 
Drosera  binata,  Labill.,  226. 
diehotoma,  226. 
rotundifolia,  Linn.,  225. 
spathulata,  LabiU.,  225. 
Druce,  Qt.  C,  On   the  Occurrence  of 
Carex  helvola,  Blytt,  in  Britain,  458- 
464. 
Dufourea,  Oren.,  333. 

purpurascens,  Gren.,  391. 

Bctocarpaceas,  485. 

Elachista  scutulata,  481. 

Elachistacese,  485. 

Ellis,  W.  G.  P.,  On  a  Trichoderma  Pa- 
rasitic on  Pellia  epiphylla,  102-117. 

Elodea,  chlorophyll  grains  of,  154. 

Encosliaccffi,  484. 

Eroilla  volubilis,  A.  Juss.,  On  the  Ad- 
hesive Discs  of,  by  J.  H.  Burrage, 
95-102. 

Brcilla  spicata,  Moq.,  95. 

EremogonSy  Fenzl,  333. 
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Eremogone    airof/olia,  Fenzl  ex  Steod., 
416. 

capillariA,  Fensl.  417. 

cephaloies,  Fenzl,  392. 

cuciibaloides,  Hohen.,  897. 

davurica.  Fend,  436, 

formosa,  Fenzl,  415. 

graminea,  C.  A.  Mey.,  40S. 

gramtnifolia,  Fenzl,  410. 

gypaophiloides,  benzl,  412. 

Holosiea,  Rupr.,  394. 

juncea,  Fenzl,  397. 

lotiffifolia,  Fenzl,  399. 

lychnidea,  Rupr.,  395. 

micrantha^  Scbur,  410. 

nardifolia,  Fenzl,  415. 

pungens,  Fenzl,  394. 

rigtda,  Fenzl,  409. 

wbulata,  Fenzl,  417. 
JSremc^neastrani,  334,  339. 
Brjngium  amethystinum,  276. 
BuBrenaria,  333,  335,  342. 
Buaslram,  Ekrenb,,  160,  286. 

abruptum,  Nardst,,  289,  29a 

Tar.  etfolutum,  Nordst,  290. 

forma  minor,  289, 322. 

amerieafuim,  Ehrenb.,  296. 

ansatum,  Ekrenb.,  2t57  ;  mentioned, 
156,  160. 

Tar.    turgidom,    Bdrgesm, 

attenuatum,  Wolle,  288. 
binale,  Ehrenb.,  161,  167,  289. 

Tar.  elobatum,  Lund.,  161. 

Giastonii,  Racib.,  289. 

clavatum,  ii^\  B.  Turn.,  mentioned, 

293. 
ooronatum,    W.    B.    Turn.,    290; 

mentioned,  291. 
oosmarioides,  W,  West  #  G.  S.  West, 

161. 
var.  curtum,  W.  West  #  G.  S, 

West,  161. 
denticulatum,  F.  Gay,  161. 
doliforme,  W,  West  |  G.  S.West*  , 

289,  322. 
eTolutum,  W,  West  #  G.  8,  West, 

290;      mentioned.    291,    292, 

322. 
var.  GlazioTii,  W.  West  #  (r. 

S.  West *,2d2, 
var.  guianenze,  W,  West  ^  G. 

8.  West* ,^ifd2. 
var.  inoudiforme,  W.  West  4" 

G.S.  West*,2Q'2. 

var.    integrius,   W.    West  ^ 

G.  8.  West,  293,  fig.  291. 

forma  minor,  292,  fig.  291. 

geuimatum,  Ralfs,  289. 

Glaziovii,  Biirg,,  292. 

var.  guianense,  Sacib.,  292. 


Euastrum  gnatbopborum,  W,  West  j-  G^ 

a.  West*,  160,167. 
Hastingsii,  WoUe,  288. 
huiUenso,   W.  West  j-  G.  S.  West, 

mentioned,  160. 
bumerosum,  Rolfs,  286. 

var.  mammosum,    8^anidlef 

286. 

incudiforme  Borgesen,  292. 
intermedium,  Cleve,  2%J. 

var.  purum,  W.  West  j"  G.  8, 

West*,2SS. 

var.  vulidum,    W.   West    ^ 

G.8.West*,2SS,S22. 

Jobnaonii,     W.    West    j-    G.    8. 
West  * ,  288,  322. 

micracantbum,  W,  B.  Tum^  men- 
tioned, 292. 

Nordstedtianum,  WoUe,  290,  291. 

var.  elegans,    W,  B.  7«r»., 

292. 

var.  minor,  WoUe,  292. 

obeeum,  JoshtM,  156, 160, 167. 

var.  robuBtum,    W,  West  ^ 

G.8.  »%rf*.  161,167. 

var.  Bubangulare,  W,  West  ^ 

G.  S.  West,  161. 

oocidentale,  W.Westj-  G.S.West*  , 
293. 

oculatum,  Bnrgesen,  289. 

pictum,    Borgesen,    293;     men- 
tioned, 291. 

var.  subreotangulare,  W.  West 

#    G.    8.    West*,  293;    men- 
tioned, 291. 

pinnatifidum,  Eiitz.,  294. 

protradum.  Nag.,  309. 

purum,  Wolle,  288. 

pyramidatum,   West,  287, 322. 

quadriceps,    Nardst.,     mentioned, 
160. 

quadrioculatum,  W,  Westf  G.  8, 
West*,}6i,l&7,2S7. 

aibiricum.  Boldt,  289. 

simplex,  Wolle,  fbnote,  291. 

einuoBum,     LenomL,     160,     167, 
287. 

var.  reduotum,   W,   West  ^ 

G.  8,  West,  160,  167. 

spinosum,  Wolle,  293. 
spinosum,  Ralfs,  293. 
subbexalobuni,    W.  West  f   G,  8. 

res;*.  287,  322. 
verrucosum,    Ehrenh^    162,    293^ 

294. 

var.  alatum.   Wolle,  2H. 

var.  Mobii,  Borge,  162. 

var.  reduotum,  Nordst.,2^ 

var.  simplex,  Joshua,  293. 

forma   tumesoens,    W.   B, 

Tum.,2&3. 
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Eugenia,  468. 

JamboB,  Linn.,  468. 
Buphorbiaoeae,  iS35. 
Eidhalia,  Bujpr.,  333, 

rotundi/olia,  Bupr.,  853. 
terpyllifolia,  Bupr.,  367. 
Ewart,  Alfred  James,  On  the  Eyolution 
of  Oxygen  from  Coloured  fiaoteria, 
123-165. 

Fagus  ByWatica.  Linn.,  244,  245. 269. 

Feftoca  ovina,  mentioned,  416. 

Ficufl  elastica,  203. 

pumila,  Linn.,  238. 
repens,  Hort,  238. 

Flowers,  On  the  Attraction  of,  for  In- 
sects, by  Sir  John  Lubbock,  270-278. 

Fossil  Plants,  On  Limnocarpus,  a  new 
Gtenus  of,  from  the  Tertiary  Deposits 
of  Hampshire,  by  Clement  Beid,  464- 
466. 

Fossombronia,  468. 

Fraxinus  excelsior,  Linn,,  213. 

Freycinetia  Banksii,  Cum.,  265. 

FuoaoesB,  484, 

Funaria,  chlorophyll  grains  of,  154. 

Galium,  205. 

Qalphimia  Humboldtiana,  Bartl,,  210. 
Gardenia,  268. 
G^raniaoeie,  212. 

Gingko  biloba,  119;   yasoular  bundle 
of,  119-120;  structure  of  the  coty- 
ledons of  seedlings  of,  119-120. 
Gonatozygon,  J)e  Bary,  280. 
aculeatum,  Heatings,  280. 
Brebissonii,  Be  Bary,  280. 
pilosum,  WoUe,2S0. 
Balfsii,  Le  Bary,  280. 
Gimffeia,  Bobill.,  333. 
arenarioides,  426. 
Groves,  Henry,  and  Jas.   Groves,  On 
CharacesB   collected    by  Mr.   T.  B. 
Blow,  in  the  West  Indies,  323-326. 
Guaiacum  officinale,  Liwn,,  210,  211. 
Guepinia,  171. 

Gymnospermous  Plants,  On  the  Origin 
of  "  Transfusion-tissue  "  in  the  Leayes 
of,  by  W.  0.  Worsdell,  118-122. 
G^ypsophila,  mentioned,  404. 

aggregata,  Linn..  ^65 ;  mentioned, 

364. 
aretioida,  mentioned,  375. 
succulina,  mentioned,  403. 
Gyrophyllum     Beinwardtii,    Boiy    k 
Molkenb.,  486,  496. 


Hwrnodoracesc,  262. 

Haviland,   G.  D.,  A  Berision  of  the 


Tribe  NauoleeiB  (Nat.  Ord.  BabiaoesB), 

1-94. 
Hedera  Helix,  238. 
Helmholtsia  glaberrima,    Caruel,  263, 

264. 
Heptapleurum  Cephalotus,  65. 
Heracfeum  Fisheri.  274. 
Heritiera    maoraphylla,     WaU„    2ffJ, 

209. 
Hermannia  alnifolia,  Linn.,  208. 
Heterocarpella  binalis,  Turp.,  289. 

heterophvlla,  forma,  349. 
Holomitrium,'  487,  499. 

GHffithianum,  Mitt.,  498. 
obliquum,  Salmon,  5(X). 
perichatialis,  Brid.,498,  500. 
pumilum.  Mitt.  MS.,  499. 
Horrell,  E.  Charles,  On  the  Number  of 

Sterigmata  and  tiiporee  in    AgaricuB 

campes/ris,  168-171. 
Horse-Chestnut  Tree,  Preliminaiy  Ob- 
serrations  on  the  Seasonal  Variations 

of    Elevation    in  a   Branch    of,  by 

Miller  Christy,  501-506. 
Humulus  Lupulus,  Linn.,  238,  239. 
Hyalotheca,  E^wh.,  321. 
neglccta,  Bacib.,  321. 
Hydrocharidece,  261. 
HydroclathruB,    mentioned,   482,   607, 

508. 
Hypochnns  bisporus,  171. 
Hypocrea,  105. 

Insects,  On  the  Attraction  of  Flowers 

for,  by  Sir  John  Lubbock,  270-278. 
Ipomoea  purpurea,  274. 
Iris  Pseuduc'orus,  2(\i\. 

Jatropha  podagrica.  Book.,  235. 
Juncaoeee,  264. 

Katu  Tsiaca,  mentioned,  3. 

Labisia  alata,  N.  EL  Br,,  225. 

malouiana,  Linden  j-  Bod,,  225. 
Lathyrus  Aphaca,  Linn.,  219. 

E-andiflora,  Sibth.  ^  8m.,  217. 
tifolius,  Linn.,  218. 
maritimus,  Bigel,  217,  219. 
Nissolia,  Lmn.,  219. 
pratensis,  Linn ,  217,  218. 
Leatnesia,  482. 

tuberiformis,  479. 
LaguminossB,  215. 
LentibulariecB,  227. 
LeptophyUum,  Ehrh.,  333. 
Leptotrichum,  Sampe,  486,  487. 

himalayanum.  Mitt.,  486, 488,  490, 

492 ;  distribution  of,  493,  496. 
Beinwardti,  Mitt.,  48(),  487,  496. 
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leptososma  oatenula,    W,    B,    Twm,, 

mentioned,  321. 
Lepyrodiclis^  Penzl,  333. 

eerastioides,  Kar.  k  Kir.,  427. 
kolosteoides,  427. 
paniculata,  Stapf ,  428. 
quadridentata,Biajim.<,  432. 
ttellarioides,  Fisch.  &  Mey.,  427. 
LiliaoeflB,  263. 

Limnobium  bogotenee,  Kartt,t  261. 
limnooarpuB,  a  new  G^nus  of  Foonl 
Plants  from  the  Tertiary  Deposita  of 
Hampshire,  by  Clement  Beid,  464- 
466. 
Limnocarpus,  Beid  * ,  464. 

headonensis,  Reid  * ,  465l 
limonia,  268. 

acidiasima,  268. 
Xiriodendron,  203. 
lobelia  Inyaides,  Willd.,  423. 
Labbock,  Sir  John,  On  Buds  and  Sti- 
pulee,  ParU  III.  &  IV.,  202-269. 

,  On  Uie  Attraction  of  Flowers  for 

Insects,  270-27a 
lyoopodium  Selago,  116. 
Iiyg;inodendron,  mentioned,  450. 

Maorogyne,  335-341. 
Kacrozamia,  445,  453. 

Fraseri,  Miq.,  446,  456. 

spiralis,  Miq,,  445,  446,  451,  456. 
Magnolia,  203. 

conspicua,  Xinn.,  203. 

gUuca,  203, 204. 

tripetalu,  203. 
Malpighiaocffi,  210. 
Malyaoeffi,  206. 
Mamboga,  Blanco,  2,  6.  68. 
Manibot  GlazioTii,  Muell,  Arg.^  men- 
T  tioned,  95. 
Medullo(ia,450. 

Leuckharti,     mentioned,     ftnote, 
450. 
Melioema  pungens,  WalL,  214. 
Mesotoonium,  Nag.^  280. 

Braunii,  Be  Bary,  280. 

Endlicherianuiii,  Nag.,  281. 

macrococcum,  Roy.  et  Bias,,  280. 
Hiohelia  Cbampaca,  iknn.,  203. 
HicrastArias,  Ag.,  162,  294. 

amerioana,  Rolfs,  296 ;  mentioned, 
163. 

Tar.  Lewisiana,  West,  296. 

anoraala,   W.  B.  Turn.,  166,  162, 
163. 

apioulata,    Menegh.,    162;    men- 
tioned, 163,  297. 

forma  JoshtuB,  Toni  et  Levi, 

162. 

arouata,  Bail.,  294. 


MXcrasterias  arooata,  Tar.  gracilis,  If. 

West  4-  G.  8.  West,  294. 
oonferta,  Lund.,  mentioned,  297. 
Tar.   hamata,    WMe,    men- 
tioned, 297. 
oranata,  Brib.,  298. 
foliacea,  Bail.,  297. 
furcato,  Ra{fit,  295. 

Tar.  deei]irta,Fr.  B.Tum.,  295. 

Tar.  simplex,  WoUe,  295. 

Johnsonii,  W.  West  #  G.  S.  West, 

297,321. 
mahabuleahwarensis,    mentioned, 

296. 
Mobii,  W.  West  j-  G.  8.  West,  162. 
Tar.  Eidleyi,  W,  West  4-  G.& 

We8t*,ie2. 
muricata,  mentioned,  163. 
Nordstedtiana,  mentioned,  163. 
pinnatifida,  RaV\  294. 
pseudrfurcata,  Wolle,  296. 
ringens,  Bail.,  296. 

Tar.  serratula,  WoUe,  296. 

rotata,  Ralfs,  163. 
spedosa,  WoUe,  296,  297. 
tetraptera,  W.  West 4-  G.  8.  West*, 

296 ;  mentioned,  297,  321. 
Thomasiana,  Archer,  163. 
Torreyi,  Bail.,  296. 
BficrooooouB,  148.  149, 150. 

agilis,  Ali   Cohen,  126;    agar-cul* 

tureeof,  132, 133, 134,  138. 
bioolor,  144. 
oandicans,  144. 
prodigiosus,  144. 
Micropetalum  lanuginognm,  Pera.,  379. 
Mitragyna,  Jror^A.,68;  mentioned,  2, 4, 

africana,  Korth.,  70;    mentioned, 

13,  41, 64,  66,  68,  92. 
diTorsifolia,  Hav,,  71 ;  mentioned, 

13.  64,  65,  66,  69,  70. 
hirsuta,  Hav.*,  72;    mentioned, 

.69. 
macrophylla,  Hav.,  72 ;  mentioned, 

10,  13,  64.  66,  67,  69.  94. 
parTifolia,  Korth,  69;  mentioned, 

4,  13.  66,  68. 
rulvostipulaoea,  Hav,,  73;    men- 
tioned 13,  48.  69,  94. 
speciosa,  Korth.,  69;   mentioned, 

13,  65,  67,  68. 
tubulosa.  Hav.,  71 ;  mentioned,  18, 

67,68. 
lUtrasaome,  mentioned.  6. 
Moehringia  nemorosa,  Fenzl  ex  HemsU 

379. 
pUUysperma,  mentioned,  338. 
Mougeotia,  mentioned,  280. 
Muehlenbeckia  Tarians,  Meinm^  2S4. 
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Myoena  oortioola,  171. 

hiemalis,  171. 
Myelozylon,  mentioned,  460. 

orum    tuberculatum,    B.    Br., 


Myrionema,  479. 
Myriotrichia,  479. 
MyruDeflB,  225. 


Naudea,  Linn.,  21,  4a 
adda,  Hunter,  64,  79. 
aculeata,  H,  B.  K.,  64,  91. 
nouleata,  WUld.,  64. 
adina.  Bianco,  64. 
Adina,  Smith,  45,  64. 
adinoides,  Lindl.,  45,  64. 
qffinis,  Miq.,  54. 
africana,  K^^,64,70. 

africana,  Walp.,  76. 
amarilla,  mentioned,  64. 

angustifolia,    Hav.* ,    55;    men- 
tioned, 94. 

appendlculata,  Walp,,  64. 

aralioides,  Miq.,  64. 

aralioides,  Miq.,  46. 

attenuata,  WcUp.,  64. 

Bartlinsii,  DC,  33,  61,  62;  men- 
tioned, 64. 

Blancoi,  Fidal,  58. 

bracteoaa,  Welw,,  64, 72. 

Brunonis,  Wall.,  64,  71. 

Oadamba,  Boxb.,  23,  64. 

oalycina,  DC,  mentioned,  64. 

caneeoens,  Wiilp.,  64. 

caneeoens,  DC,  64,  85. 

capitellata,  Faigt,  46,  64. 

celebica,  Hav,  * ,  54. 

Ohalmersii,  F,  MueU.,  55;  men- 
tioned, 17. 

dnohone,  DC,  64,  91. 

dtrifolia,  Poir,,  64. 

ooadunata,  Rosb,,  27,  65. 

oordata,  Roxb,,  65;  mentioned,  5, 
27. 

cordata,  Hume,  61. 

oordifolia,  Foxif.,  65. 

oordifolia,  Willd.,  47. 

cuspidata.  Baker,  37,  65. 

Cuminaiana,  Yidal,  62. 

oydophylla,  Miq,,  56. 

(^rtopoda,  Miq,,  57. 

dasToneura,  Walp,,  65. 

digitata,  Blanco,  64,  65. 

diTersifolia,  fTo//.,  65,  71. 

elliptica,  DaUt.  et  Gibs,,  32,  65. 

elliptica,  Walp.,  65. 

ezoelaa,  Blume,    60;    mentioned, 
61. 

fagifolia,  Tet/»m,  et  Jfftun.,  63. 

fenea,  Blufiu,  65,  87. 


Naudea  ferruginea,  Blume,  65,  79. 

Foraterii,  Seem.,  56;    mentioned, 

16. 
Gambir,  Hunter,  65,  81. 
glaberrima,  Bartl,,  65. 
glaberrima,  DO.,  28;  mentioned, 

64. 
glabra,  Boxb.,  mentioned,  62,  64, 

77. 
glabrata,  Blume,  65. 
glandulifera,  Spanoghe,  63. 
glandulosa,  mentioned,  64. 
gracilis,  Vidal,h2\  mentioned,  83, 

49. 
grandifolia,  DC,  27,  65. 
grandifolia,  Spreng.,  65. 
Griffithii,    //at;.,    51 ;   mentioned, 

16,  48.  49. 
guianensia.  Pair,,  65. 
Haenkeana,  Steud.,  65,  78. 
HaUii,  Walp.,  65. 
imbricata,  Blume,  59. 
inermis,  Baill.,  65. 
insignia,  D.  Dieir,,  65. 
Kortbalsii,  Steud,,  65. 
laevigata.  Walp.,  65. 
lanoeolata,  Blume,  54 ;  mentioned, 

41,  59,  64. 

Tar.  longifoUa,  Miq.,  59. 

lanoeolata,  K.  Sebum.,  54. 

^anoaa,  Poir.,  65,  85. 

latifolia,  Sm.,  26,  64,  65. 

longifolia,  J^r.,  65. 

lutea,  mentioned,  64. 

luzoniensia,  Blanco,  Qb',  mentioned, 

64. 
Imoniensie,  D.  Dietr.,  78;    men- 
tioned, 65. 
fnacrophyUa,  Blume,  27,  65. 
maerophylla,  Perr.  et  Le^r.,  66, 72 

mentioned,  77. 
fnacrophglla,  Boxb.,  6,  24,  66. 
Maingayi,  Hook.,  33,  66. 
media,  Hav.  * ,  56. 
nncrocephala,  DO.,  43. 
microcephala,  Delile,  43,  66. 
microcephala.  Wall.,  66. 
missionis.  Hook,  f.,  66. 
missionis,  Wight  &  Arn.,  32. 
mollis,  Blume,  60. 
mollis,  Bartl.,  62. 
moluccana,  Miq,,  62. 
morindnfolia,  Blume,  6,   23,  62, 

63. 
nemorosa,  Walp.,  66. 
nicobarica.  -flat;.  * ,  59. 
nitida,  Hav.  * ,  53. 
oblonga,  Miq.,  66. 
oblongata,  Miq.,  32. 
obtusa,  Blume,  61 ;  mentioned,  64. 
—  var.  (a)  minor,  61. 
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17auclea  obtusii,  var.  (6)  miyor,  61. 

orienUdiSt  Blume,  59. 

orientaliSf  Font,  f.,  56. 

orientaliSy  Qiiertn.,  66. 

orientalis,  Herb.,  66. 

orUntaha,  Linn.,  1,  3,  4,  5,  27,  32, 
41,66. 

oyalifolia,  Spreng,^  66. 

ovalifolia,  Boxb.,  52. 

oxTphylla,  Miq.,  mentioned,  64, 92. 

pallida,  JReiuw.,  58. 

parvifolia,  var.  2,  Kure,  71. 

parvi/o/ia,  Pers.,  (J6,  70. 

parvi/olia,  Roxb.,  66. 

parvifolia,  Wall.,  27,  66. 

parvifolia,  Wight  &  Am.,  70. 

pedicellata,  Blume,  66.  77. 

pedunculnria,  G.  Bon,  67. 

pedunculariSy  Tbwaitea,  50. 

philippinensiB,  Hav,,  52 ;  men- 
tioned, 48,  49,  M. 

pilosa,  Blume,  ()6. 

pUulifera,  i?a«7/.,  66. 

platanocarpa.  Hook,  f.,  66,  70. 

poif/cephala,  A.  Rich.,  6(»,  91. 

pofycephala.  Wall.,  46,  66. 

purpurasoens,  Korth,,  58;  men- 
tioned, 60,  64. 

var.  lafifolia,  Kortfa.,  59. 

purpurcifcens,  Miq..  59. 

purpurea,  Boxb.,  50;  mentioned, 
5,  16,  23  36,  49,  61. 

purpurea,  Blume,  58. 

racemoaa,  Sieb.  et  Zuoc.,  44,  66. 

reticulata.  Hav.  •  ,  62. 

rbynchophylla,  Miq.,  66. 

rotundifolia,  Bartl.,  66. 

rotundffolia,  DC,  78;  montioned, 
64,71. 

rotundifolia^  Guill.,  56. 

rotundifolia,  Roxb.,  66. 

Hoxburgkiana,  Walp.,  66. 

Roxhurghii,  Qt.  Don.,  27,  67. 

sambucina,  Winterb.,  26;  men- 
tioned, 4,  67. 

scandens,  Roxb.,  67,  91. 

acandens,  Sm.,  67.  88. 

aclerophylla.  Hunter,  67, 79. 

sericea,  Spanoghe,  63. 

sericea.  Wall.,  52. 

seHHilifolia,  Roxb.,  51 ;  mentioned, 
16,  48,  49,  52,  63. 

sessilifructua,  D.  Dietr.,  67. 

sessilis,  Spreng.,  67. 

setigera,  Blume,  67,  85. 

seti'loba,  Walp.,  67. 

silhetiana,  2>.  Dietr.,  67. 

gincfisis,  Oliver,  67,  89. 

specwaa,  Miq.,  67,  69. 

8pecir)sa,  Walp.,  67. 

BtercuUiEfolia,  A.  Rich,,  67. 


Nanclea  siipulacea,  G.  Don.,  67, 72. 
stipulaeea.  Wall.,  29, 67. 
attpulata,  Benth.  et  Hook.,  67,  72. 
tHpulosa,  DO.,  67,  72. 
Btrigosa,   Korth.,  52;    mentioned* 

17.  33.  64,  94. 
tubdita.  Steud.,  67. 
anrinamensifl,  Miq.,  67. 
sjnkorynes.  Korik.,  60 ;  mentioned, 

19. 
tenuis,  Hav.  * ,  55. 
tetrandra,  Roxb.,  3,  39,  67. 
tomentosa,  Willd.,  67,  91. 
trichotoma,  ZoU.,  46,  67. 
tubulosa,  Am..  67,  71. 
ancaria.  D.  JHttr.,  67- 
undulata,  Roxb.,  29.  67, 77. 
undulata,  WaU.,  27. 
verticillata,  Baill.,  43,  67. 
yeetita.  Spanoqhe,  M8.,  63. 
WalUchiana,  R  Br..  27,  6a 
WaUichiana,  Sprang..  68. 
HPaZ/»cA«,  Wall.,68. 
leylanica.  Hook./,,  fjQ ;  mentioned* 
16,  49. 
Naudeeee.  A  Rerision  of  the  Tribe  (Nat. 
Ord.  Rubiaceie),  bj  G-.  D.  Haviland. 
1-94. 

,  Olassification  and  Distribution  of» 

11;  Fertilization  of,  20. 
Nauooria  tenax,  171. 
Nitella  acuminata,  Broun,  325. 

Tar.    Bubglomerata,    Braun^ 

325. 
eeroua,  Braun,  325. 
dictvoepernia,  H,  f  J.,  Groves*, 

324,  325. 
oligospira,  Braun,  mentioned,  324» 


Notheia  anomala,  484. 
i  Notothylas,  SuUiv.,  467,  469. 

0d4mtostemma,  Benth.,  383,  334,  341. 
glandulosum,  Benth.  ex  G.  Don, 
431. 
CEnothera  biennis,  273. 
;  Oleaonn,  213. 
i  O]«opanaxreticuIatum.2>«0ne.^P£ajicA., 


Osmonda,  mentioned,  476. 

cinnamomea,  mentioned,  476. 
Ourouparia,  AuU.,  2.  4,  74. 
ferrea,  JT.  Schum.,  87. 
guianeneis,  Aubl.,  92;  mentioned, 

4. 
TerrotteHi,  Baill.  86. 
polycepkala,  Baill.,  91. 
Oxalis  orenulata,  212. 
Oxygen   from   Ooloured  Bacteria,  On 
tl^  Evolution  of.  by  A.   J.  Ewart, 
123-155. 
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Pachira  aquaticit,  Aubl.,  205,  209. 

Palmip,  264. 

PcUmoglaa  ma/srococca ,  Kiitz  ,  280. 

Fsndnneie,  265. 

Paracephaelis,  22. 

tiliacea,  BaiU.,  93. 
Pedalineic,  232. 

Pellia  epiphylla,  Corda,  On  a  Tricho- 
derma   Parasitic  on,   by   W.   Q-.   P, 
EUis,  102-107. 
Pellia,  mentioned,  475. 

epiphylla,  Corda,  469,  476. 
Ponium,  iir&).,  156,  281 

annulare,  West,  281. 

australe,  Racih.,  157,  167. 

Cle?ei,  Lund,,  2ril. 

elosterioides.  Rail's,  156 ;  mentioned, 
158. 

crassiusculum,  De  Bary,  157. 

Digitus,  Brib.,  282. 
,      lamelloaum,  Kiitz.,  282. 

libelluln,  Nordst,  156 ;  mentioned, 
158. 

forma  interrupta.  West,  166. 

Tar.  intermedia,  Boy,  166. 

margaritaceum,  Breb.,  282. 

roinutom,  Cleve,  282. 

rar.  crassum,  JVesi,  282. 

NaTicula,  Breb.,  156, 167. 

forma  gran  u lata,  157. 

navigivm,  W.  B.  Turn.,  282. 

nifescens,  Cleve,  mentioned,  281. 

spirostriolatum,  Barker,  282. 
Pentadenaria,  334,  340. 
Pentandria,  mentioned,  3. 
Peperomia  trineryis,  Ruiz  j-Pav,,  236. 
Pereskia,  226. 
Peronospora,  116. 
Petiveria  alliacea,  Linn.,  234. 
Pettera,  Beichb.,  333. 
PhaophyoeiB,  481,  485. 
PhilydraoeaB,  264. 
Pbycastrum  striolatum,  Nay.,  313. 
Phyllanthus  montanus,  Sw.,  235. 
Phyllarthron  comorense,  Bof'.,  229, 230, 

268. 
PhytolaccacesB.  232. 
Phytophthora  infestans.  111. 
Picea  exoelsa,  Li7ik,  259,  260. 
Pilea  grandis,  Wedd.,  239,  240. 

muBCOsa,  ZtW/.,239. 
Pinanga  Dicksonii,  Blume,  265. 
Pinguicula  caudata,  Schlechi,,  236. 
Pinus,  121. 
'Piperaoete,  235. 
Pistia  Stratiotes,  Linn.,  266. 
Pistillaria  micans,  171. 
Pisum  sativum,  Linn.,  219.  • 
PlatanncesB,  240. 

Piatnnocarpum,  Korth.,  24  ;  mentioned, 
6. 


Platanocarpum  cordaium,  Korth.,  27. 

subditum.  Korth.,  30. 
Platanus  orientalis,  Linn.,  240. 
Platytheca  gallioides,  Steetz,  205. 
Pleurotaenium,  Nag.,  159,  285;  men- 
tioned, 286. 
oonstrictum.  H.  C.  Wood,  285. 
dilataium,  Cleve,  285. 
nodosum,  Luud ,  285. 
Soeptrura,  W.  West  j-  G.  8.  West, 

286. 
tessellatum,    Lagerh.,   mentioned, 

286. 
TrulK'Ouln,  Naeg.,  159. 
tro<iii8oum,  W.  West ^G  S.  West, 
285;    mentioned,  286. 
Plinthine,  Reichb.,  3a3. 

agyrryoia,  Reichb.,  365. 
Polygonaceaj,  234. 
Populus  nigra,  Linn.,  257,  258. 

var.  pyramidalis,  Spach,  257, 

258. 
Porlieria  hygrometrica,  Ruis  et  Pav., 

212. 
Potainogeton,  mentioned,  464. 
Potentilla  fruticosa,  Linn.,  222. 
Pothos,  266. 

Loureiri,  Hook.  ^  Am.,  26(J,  267, 
268. 
Primula  elatior  in  Britain :  its  Distri- 
bution,   Peculiarities,   Hybrids,  and 
Allies,  by  Miller  Christy,'l70-20l. 
Primula  acaulis,  LAnn.,  173, 174. 

yar.   caulesoens,  mentioned. 

174. 

X  elatior,  199. 

X  Tens,  176,  186,  188.  195, 

199. 

breyistyla,  mentioned,  174. 
digenea,  195. 
elatior,  Jacq.,  173. 
yar.  acaulis,  200. 

X  veris,  199. 

farinosa,  Linn.,  173. 
intricate.,  195 ;  mentioned,  174. 
media,  198. 

scotica.  Hook.,  173. 

yar.  acaulis,  173. 

Thomasinii,  Grmier  f  Godron,  195 ; 
mentioned,  174. 

yariabilis,  174,  195. 

veris,  Linn.,  173,  174. 

veris  [yar.]  elatior,  177. 

yeris  elatior  pallido  flora,  178. 
Prionium  Palmita,  E.  Mey.,  264. 
Protocoocus,  preparations  of,  ISO. 
Psalliota  campestris,  171. 

sylyaticus,  171. 
Pterospermum  acerifolium,  WiUd.,  208 

209. 
Punctaria,  479. 
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FjTUB  Aria,  Linn.,  220,  221,  289. 
Pythium,  111. 

Quercos  pedunculata,  Khrh.,  248,  249. 

Beid,  Clement,  On  Limaooarpiu,  a  new 
Genus  of  Fossil  Plants  from  the  Ter- 
tiary Deposits  of  Hampshire,  464- 
466. 
Bestiaria,  Lour.,  74. 

eordata^  Lour.,  77. 
Bhodomela,  479. 

Larix,  479.  480.  486. 
Bifinia  Iffivis,  Linn.,  232. 

lutea,  kort.,  232. 

pumilis,  Linn.,  233. 

purpurasoens,  Sehrad,,  233. 
Bobinia  Pseudacacia,  Xi'nn.,  215. 

var.  Decaisneana,  Carr,,  216. 

yiscosa.  Vent.,  216. 
Bosaces,  220. 
Boxburghiaoeie,  263. 
Boya,  W.  West  #  G.  8,  West,  282. 

obtusa,  W.  West  ^  G.  8.  West,  282. 
Bubeola  montana,  Barrel,  366. 
Buppia,  mentioned,  464. 


Sabioea  Perrotteti,  A.  Bich.,  86. 
SabiacesB,  214. 
Salicinete,  262. 
Salix,266. 

alba,  Zi»«..  266.  266, 257. 

Oaprea,  Linn.,  262. 

cinerea,  Linn.,  263,  267. 

oordata,  MuhL,  263,  264,  267. 

lanata.  Linn.,  264,  267. 

lucida,  Af«A;..254,  257. 

phylicifolia,  Linn.,  255,  267. 

var  Weigeliana,  WilUL,  265, 

267. 

pyrifolia,  Anders.,  253,  256. 

reticulsta,  Linn.,  264.  256.  267. 

Smithiana,  mentioned,  462. 

stipularis,  Sm.,  255,  267. 
Salmon,  Ernest  Stanley,  A  Berision  of 
the  Genus  Symblepnaris,  Montagne, 
186-501. 
Sanseyieria  cylindrica,  Baf.,  262. 

guineensis,  WiUd.,  262. 
Sapindacese,  213. 

Saponaria  viscosa,  mentioned,  370. 
Sarcina  aurantinca,  Fluqge,  126 ;  agar- 
culture  of,  182,  133,  134, 138. 

lutea,  Flugge,  126.  129,  134.  138. 

rosea,  FVLgge.  126, 134,  138. 
Sarcooephalus,  Afzel.,  24 ;  mentioned,  2, 
3,  6,  6.  21. 

Bartlingii,  Miq,,  33. 

buruensis,  Miq.,  29. 

Cadamba,  Kurz,  23,  33. 


Saroooephalus     oordatus,    Miq.,    27 ; 

mentioned,  3, 14,  15, 19,  23»  25, 

28.  29,  66-68. 
cordafus,  K.  Schum.,  29. 
dasvphylluB,  Miq.,  31 ;  mentioned, 

25. 
eeculentus,  Jfrel.^  26 ;  mentioned, 

5,10,  13,14,16,28,66.67,94; 

medical  uses  of.  20. 

var.   a.    eu -esculentus  * . 

Hdv.,  26. 

Tar.  b.  Busseggeri*,  i9atr., 

26. 

glaberrimus,  Miq.,  28 ;  mentioned, 

15,  26, 64,  66. 
glabra,  var.,  29. 
gracilis.  K.  Schum.,  33. 
hirsutus.  Hav.  * ,  32. 
Hor^eldii,  Miq.,  27. 
Junghuhnii,  Miq.,  29 ;  mentioned, 

3,  13.  26. 
maorocephalus,    K.    8chum.,   39  ; 

mentioned.  63. 
madagasoariensis.  Bail!..  33,  34. 
Maingayi,  Hav.,  33;    mentioned, 

16.66. 
missionis.  Hav.,  32;  mentioned.  3, 

15.  65.  66. 
mitragynus,  Miq.,  31 ;  mentioned, 

25.30. 
parruB  * .  Hao.,  31. 
Eiehardiana,  Baill.,  33,  36. 
Busseggeri,  Kotschy,  26. 
sambttcinus,  K.  Schum.,  26. 
subditus,  Miq.,  30 ;  mentioned,  14, 

15,  26,  30,  32,  67. 
tenuiflorus,  Hav.  * ,  32 ;  mentioned, 

30. 
undulatuB.  Miq.,  28;   mentioned, 
26,  29,  67. 

Ywr.  b,  buruensis,  29. 

var.  a.  glabra,  29. 

Sarcocephalus,  Baill.,  22. 
Scenedesmus,  preparations  of.  130. 
Sexual  Organs  of  Dendroceroe,  Nees, 

470. 
Shorea  robusta,  Gaertn.,  205. 
Singapore,  Desmids  from,  by  W.  West 

&  G.  S.  West,  156-167. 
Soranthera,  Post.  ^    Bupr.,    On    the 
Structure  and    Development  of,  by 
Ethel  Sara  Barton,  479. 
Soranthera.  Post.  ^  Bupr.,  479-485; 
mentioned,  607. 
ulyoidea.  Post.  ^  Bmr.,  479,  48QL 
483,  485,  608. 
Spereula  ciliaris.  Brot.,  342. 

Januginosum,  Miohx.,  879. 
Sphflerososma.  Corda,  320. 

excavatum,  var.  i3,  WaUich,  320. 
Gobelii, /?a4?i6.,3l2. 
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SphflerozoBma    inflatum,     var.,     WoUe, 
311. 
puiehrvm,  Baill.,  311. 

Tar.  inftatum,  Wolle,  311. 

rgdangulare,  Wolle,  312. 
Wallichii,  Jacobs,  320. 
Spirillum,  126,  126,  148,  153. 
rubrum,  144. 
tenue,  144. 
undula,  144. 
Spirotaenia,  Brib.,  280. 

condensata,  Breb.,  280, 

forma  minor,  280. 

Spondylo.siura,  BrSb.,  311. 

inflatuiti,  var.,   W.  West  ^   G.  S. 

West,  311. 
momliforme,  Lund.,  311. 
ptilcbrum,  Arrk.,  311. 

var.  inflatum,  H\  West  8f  G,  S. 

West,  311. 
rectangulare,  W.  West ^  G.  8,We8t, 
312.  322. 
Spores  and  Sterigmata,  On  the  Number 
of,    in    Agarhus    campestris,    by  E. 
Charlee  Horrell,  108-171. 
Spopogonium    of    Dendroceros,    Nees, 

473. 
Spopopbyt-e  of  Dendroceros,  Nees,  4<3. 
Stangeria,  450. 

paradoxa.  T.  Moore,  447,  456,457. 
Staphylococcas  citreus,  List,  126,  133, 

138. 
Staurasr.rum,  Mepen,  166,  312. 

Ancbora,    J^.  West  #  G.  S.  West, 

318. 
Arachne,  Ralfs,  316. 
Arotiscoa,  Lund.,  319. 
avereum,  yar.,   W.  West  #  G.  S. 

West  *  .  313.  322. 
biooronatum,  Johns.,  315. 
brachyacanthum,  var.,  W.  West  ^ 

G.  8,  West,  319. 
brasiliense,  Nordst.,  312. 
Cerastes,  Imnd.,  318. 
concinnum,  W.  West^  G.  S.  WW, 

317,322. 
contoHum,  Delp.,  314. 
yti,T.p8eudotetraoerum,  Nordst., 

314. 
cornutum,  var.,  ^7^  317,  318. 
coronulatum,  Wolle,  316. 
cosmarioides.  Nordst.,  3i3. 
cvrtocepum,  mentioned,  316,  317. 
decoratum.  W.  West  #  G,  S.  West  *, 

166, 167. 
diptilum,  Sord^.,  312, 322. 
distentum,  Wolle,  315,  316. 
elongatum,  Parker,  317. 
erasum, -Br^.,  312.  ,    o,.^ 

forma espinulosa,  Lund^  oil. 

espinulosa,  forma,  Lund.,  312. 
IJ[SN.  JOUHN.— BOTANY,  VOU  XXX 


Tir. 


Staupastrum  exteiisum.  Tar.,  W.  West  <f 
(?.  S.  West  ♦ .  319,  322. 
forfioulatum,    Lund.,    mentioned, 
313,317. 
'    cpacile.  J?a(/»,  317,  822. 
hexacerum,  Wittr.,  313. 

Tar.  aversum,  W.  West  #  G,  S, 

West  ♦  ,  313,  322. 
iaoisum,  WoUe,  315. 
iotanum.  WoUe,  314, 322. 
irregulare,  West,  314. 
Jiihnsonii,  W.  West  #  (?.  S.  Jf>*^ 

318 
Kitc-holii,  JTo/Ze,  319,  322. 
lacoaiense,  W.  West  ^  G.  8.  West  * , 

313, 322. 
lacispinum,    Bisa.,     mentioned, 

314. 
leptacanthum,  N9rdst.,  319,  322. 
leptocladum,  Nordst,  317,  318.  ^ 

var.   cornutum,    WUle,   317, 

318. 
macrocerum,  Wolle,  318. 
Ophiura,  Lund.,  316. 
pachyrhynchum,  Nordst.,  314. 
pseudotetracerura,  fK.  West  4'  G.  & 

W'es^  314. 
pseudotetraoerum,    var.,    Nordst., 

314. 
pulchrum,  Wolle,  315 ;  mentioned, 

316. 
punctulntum,  BrSb.,  313. 
radians,  W^  West  ^G.  8,  West*, 
318,322. 

var,  extensum,  W.  West  ^  6f, 

8.  *f«^*,  319,322. 
Ravenelii,  Wood,  312, 
sibiricum,  Borge,  312. 

forma  trigona,  W.  West  ^  G, 

8.  West,  312. 
simplex,  yar.,  Wolle,  319. 
striolatum,  Arch.,  313. 
formabpa8iliensi8,yr.5.  Turn., 

3ia 

sublsBvispinum,  JT.  West  ^  G,  8. 

West  *,'dU,S22. 
tenuissimum,  W.  West  #  G.  8.  West, 

314. 
terebrans,  Nordst.,  317. 
tortum,  var.,  W.  Wsst  #  (?.  8.  West  ♦ , 

317,322. 
triftdum,  Nordst.,  312. 
trigona,  forma,  W.  West  #  G.  8. 

West,  312. 
vestitura,  BaJfs,  817. 
var.  tortum,  W,  West  ^  G.  8. 

West  * ,  317,  322. 
xiphidiophorum,  WoUe.  319. 
var.  brachyacanthujo,  W.Wesl 

A-  G.  8.  West,  3111. 
var,  simplex.  WoUe,  31P. 

2r 


Digitized  by  VjOOQIC 


528 


IITDXX. 


fitellaria  acuUata,  Soop..  349. 
elongata,  Nutt.,  379. 

flauca,  mentioned,  384. 
[olosiea,  mentioned,  398. 
LmuffinoM,  Torr.  et  Gray,  379. 
longepedunculata^  Bald  w.  ex  Bohrb., 

379. 
muraiia,  Link,  365. 
pubescens,  H.  B.  K.,  379. 
taxifraga^  Bertol.,  418. 
wrpyUifolia^  Scop.,  3ft7. 
Stemona  yiridiflora,  Benth.  ^  Hook,  f., 

263. 
Btepbeeyne,  Korth,,  68 ;  mentioned,  6. 
qfiicaiia,  Walp.,  71. 
diversi/olia.  Hook,  f.,  71. 
macrophylla,  Htern,  72. 
parviJoliOf  K.  Sc-hum.,  69. 
parv\f'olia,  Kortb.,  70. 
speciosa,  Kortb.,  69. 
tuhulom.  Hook,  f.,  71. 
Steroulia  fcetida,  Linn.,  206,  209. 
Sterculiacese,  20(i. 

Sterigmatu  and  Spores,  on  tbe  Number 
of,   in   Afrarieus    campeBtris,   by  E. 
Cbarles  Horrell,  168-171. 
Stipules  and  Buds  (Sir  Jobn  Lubbock), 

202-2H9. 
Streplococcus,  150. 

ochroleucus^  Hueppe,  150. 
Tartans,  144.  150,  154. 
Stylidiew,  2*24. 

Stylidium  fruticosum,  B.  Br.,  224. 
Syuiblephari;?,  Montaynry  a  Revision  of 
the  Genua,  by  Ernest  Stanley  Salmon, 
486-501. 
Symblepharis,  Montagne,  486-501 . 

caUttica,   Bescb.,  492;  mentioned, 

489.  490. 
^/fuwwa.C.  Miill.,  494. 
breyiseta,  Lindl.  MS.,  490. 
hreinseta,  Wils ,  496. 
Chriismuri,    C.   Mull.,    489,    492; 
distribution  of,   493,  497,   498, 
600. 
circiimU,  Besch.,  497,  498,  600. 
densilolia,  WiU.,  498. 
dUatata,  WiJs.  M«.,  487,  492,  496. 
fragilis,  Mitt.,  495,  500. 
helicophvlla,    Mont.,    487 ;    men- 
tioned", 486,  4«8,  489,  490,  492. 
494,  497,  498,  500. 
-^—   var.  macrospora,  491  ;    dis- 
tribution of.  493,  494,  500. 
var.  microtheca,  490;  distri- 
bution of,  491. 

var.  tenuis,  490  ;  distribution 

of,  490. 
Hildebrandii.  C.  Mvll,  499. 
hiraalayana,  Mitt.,  4t8,  491  ;  dis- 
tribution of.  49o. 


Symblepharis  Uooken,  Wils.,  487,  491, 
492 ;  distribution  of,  493. 
jamaiceTuis,  C.  Miill.,  499. 
Kurzii,  Hampe,  MS.,  491 ;  distri- 

biition  of.  493. 
Lindigii.  Hampe,  494;  mentioned. 

495,  5IK). 
macrosponi,  mentioned,  491. 
I  microtheca,  C.  Miill.,  490  ;  ditftrl- 

'  bution  of,  493,  500. 

j  obliqua.  Broth.,  499,  500. 

Oerstediana,  C.  Miill.,  489 ;  men- 
I  tioned,488,497;  dibtribution  of, 

493. 
perichtetia/is,  Wils.,  498. 
;  pumila.  Hook,  f.,  499. 

pusilla,  Hampe,  M8.,  491. 
'  Beinwardti,  Mitt.,  496.  497.  500. 

'  «in«M«M,  0.  Miill.,  499. 

I  socotrana.  Mitt,  495,  500. 

I  tenuis,  Hchimp.  MS.,  490 ;  distri 

;  bution  of.  493. 

usamJtarica,  Brotb.,  498. 
▼aginata,   Hook.,    distribution    of, 
493. 
Syrrepodon  circinatus,  Schpr.,  498. 

Tacca  ad ocarpi folia.  Seem.,  262,  263. 

cristata,  Jack,  262. 
Taocaceae,  262. 
Taxus  baccata,  structure  of  tbe  bundle 

in  tJie  cotyledons  of  {Worsdell),  121. 

122. 
Tecoma  gradiflora,  Lelaun.,  229. 
Tensarthonia  momlifomiis,  Turp.,  310. 
Telmemorus,  Baif»,  159. 

l8B\is.  i?a//a,  159. 
Tetrandria,  mentioned,  3. 
Tbylacospermum  rupifrogum,  Schrenk, 

mentioned,  375. 
Tilia  vulgaris,  Hayne,  209 ;  winter-bud 

of,  209 ;  mentioned,  269. 
Tiliaccax,  209. 
**Tran&fu9ion-ti8sue,**On  the  Origin  of, 

in   the    Leaves   of    Gymnospermoos 

Plants,    by  W.   G.  WorsdeU,    118- 

122. 
Tremandreae,  205. 
Triohoderinii,  On  a  Panmitic,  on  Pellia 

epipbylla,  by  W.  G.  P.  Ellis,  102- 

107. 
Triploceros,  Bailey,  286. 
gracile,  Bail.',  286. 
yerticillatum,  Bail.,  286. 

Ulmus  campestris,  Linn.,  236. 

montana,  WUk.,  238;  mentioned, 
2f;9. 
riv.i.  479. 

fiiM-n.  mentioned,  479. 
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Uucaria,  Schreb.,  74 ;  mentioned,  2,  4, 
11,  22. 

Bcida,  Eoxb.,  79;  mentioned,  64, 
67,  74. 

acidtty  Kew  Distrib.,  82. 

aaiUrita,  Willd.,  92. 

africana,  G.  Dan,  76;  mentioned, 
18,  74. 

var.  angolensis,  76. 

var.  mn^agascariensis,  76. 

appeniliculata,  Benth.,  87 ;  men- 
tioned. 11,61,75. 

attenuata,  Korth.,  83;  mentioned, 
64,  76,  84. 

Bernaysii,  F,  MueU.^  92 ;  mentioned, 

11,  76. 

bornecnais,  Hav.  * ,  84 ;  mentioned, 

75. 
hrevispina,  Kew  Distrib.,  82. 
calopbylla,  ATor/A.,  80;  mentioned, 

74. 
canescens,  Korth.^  80 :  mentioned, 

64.  74. 
cirrhiflora,  Roxb.,  92. 
daBjoneura.  Korth.^  82 ;  mentioned, 

12,  65.  75. 

var.  Thwaitcsii,  82. 

eUiptica,  B.  Br.,  82. 

eurhyncha,  Mig.,  92. 

ferrea.  DC.,  87;  mentioned,  11, 
12,  19,  65,  76. 

ferrea,  F.  Villar,  86. 

ferrvffifiea,  DO.,  79. 

ferruqineat  Eurz,  77. 

florida,  Vidal,  86. 

Gambir,  Boxb.,  81 ;  mentioned,  66, 
74. 

Gambir,  Thwaitee,  82. 

glabrata,  i>C.,  85 ;  mentioned,  66, 
75. 

grandifolia,  Baker,  92. 

guianensis,  J,  F.  Gmel.,  91  ;  men- 
tioned, 64,  65.  76. 

Halli,  Korth.,  78. 

birauta,  Hav.  *  ,  88 ;  mentioned, 
75. 

bomomaUa,  Miq.,  90;  mentioned, 
12,  76. 

Hookeri,  VidaJ,  86 ;  mentioned, 
75,94. 

Horsfieldiana,  Miq.,  87. 

inermis,  Willd.,  70,  92. 

insignisi,  DC,  78  ;  mentioned,  65, 
66,74. 

jasminiflora.  Hook.  /..  80;  men- 
tioned, 19,  74. 

liBvigata,  Hook.f.,  90;  mentioned, 
65,76. 

lanoaa,  WaU.,  85;  mentioned,  19, 
65,  67.  68, 75. 

lA>f>bii,  Hook  f.,  85. 


Unoaria  macropbylla,  Wall.,  84;  men- 
tioned, 12,  14,  66,  67,  75. 
madagaacarienm,  Baill ,  76. 
neiiiorosa,  Korth.,  92 ;  mentioned, 

66,  76. 

ovalifolia,  Roxb.,   79 ;  mentioned, 

m. 

ovata.   Hook.  /.,   83;   mentioned, 

19,  75. 
paucinervis,  Teysm,  et  Binn.,  92. 
pedicellata,  Roxb.,  77  ;  mentioned, 

11,  12,19,66,67.92. 
pedicellata.  Hook,  f.,  79. 
pilo:>a,  Roxb.,  81  ;  mentioned,  66, 

67,  75. 
pilosa,  Wall.,  90. 

pteropoda,   Mq.,  81 ;   mentioned, 

74. 
rhynchopbylla,    Mig.,    89 ;     men- 
tioned, 66,  75. 
Boxburebiana,  Korth.,  87 ;   men- 
tioned, 12,  66,  75. 
sclerophylla,  Roxb.,  78 ;  mentioned, 

65,  67,  74. 
aclenyphylla,    Delesa.,    83;     men- 
tioned, 84. 
scUrophylla,  Hook,  f.,  77,  78. 
sessilifolia,  Roxb.  MS.,  84. 
sefisilifructus,    Roxb.,    90;     men- 
I  tioned,  67,  76. 

I  eetUoba,   Benth.,    85 ;    mentioned, 

I  67, 75. 

I  sinensis,  Hav.,  89 ;  mentioned,  67, 

;         ^^' 

speciosa.  Wall..  77. 
I  aurinamensis,  Miq.,  91. 

I  Thwaitesii,  yar.,  82. 

I  tomentosa,   I)C.,    91 ;    mentioned, 

I  64,  66,  67,  76. 

'  tonkinensis, Hav.*  ,S9; mentioned, 

75,  94. 
trinerris,  Hav.  *  ,  80 ;  mentioned, 
I  19, 74. 

velutina,  Hav.  *  ,  84 ;  mentioned, 

64,  75. 
Wallichii.  Korth.,  92. 
Uncinaria,  Reichb.,  74. 
United  States,  On  some  Desmids  of  the, 
by  W.  West  &  G.  S.  West.  279-322. 
Urticaceae,  236. 
Uruparia.  mentioned,  4. 
Utricularia  montana,  Jacq.^  227. 

Verbenaues.  231. 

Viburnum  Lantana,  Linn.,  223;  men- 
tioned, 202,  268. 
Opulus,  Linn.,    222 ;   mentioned, 
202,  268,  269. 

West,  G.  S.,  see  West,  W. 
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West,  W.,  &  G.  S.  Weat,  Desmids  from 

Singapore,  156-167. 
,  On  some  Desmids  of  the 

United  States,  279-322. 
West  Indies,  On  Cbaraces  coUec'ed  bv 

Mr.  T.  B.  Blow  in  the,  bv  H.  &  J. 

Groves,  323-^^26. 
Widdringtonia,  121. 
Williams,  Frederic  N  ,   A   Revision  of 

the  Genus  Arenaria,  Linri.,  320-437. 
Woredell,  W.   C.    On    the    Origin    oi 

"  Transfusion -tissue  "  in   the  Leaves 

of  Gymnospermous  Plants,  118-122. 
,    The   Comparative  Anat-<imy    of 

certain  Genera    of    ihe   Cjcadaceae, 

437-457. 


Xanthidium,  Ehrenh.,  298. 
nngulatum,  Josh.j  290. 
aiiffulatum,  IiHgerh.,  299. 
Antilopaeum,£tt^z.,298;  mentioned, 

•J99. 

var.  angulatum,  Josh.,  299. 

forma  javanicum,  JohnMv, 

299. 


Xanthidium  anttlopoeum,  var.  minnea- 

poUense,  WoUe,  298. 
Arctiscon,  Khrenb.,  319, 
nrmatum,  Bahenk.,  300. 
var.   cervicorne,  W.   U>st  ff- 

G.  S.  West  *  .  300. 
controversum.   W.    West  4'   G.   S. 

West  * ,  298. 322. 
cristatuni,  luentioned.  299. 
fusciculatum.  Ralfs,  298. 
hastiferum,  W.  B.  Turn.,  299. 
var.  javanicuiu,  W.  B.  Turn., 

299. 
var.  Jobnsonii,  W.  West  ^-  G. 

S.  West  *  .  299 
inchoatum,     Xord^.,     mentioned. 

299. 
javanicum,  var.,  W.  B.  Turn.,  299. 
Johnsonii,  W.  West  #  G.  S.  West  *  , 

299,  322. 
minneapoliense,  var.,  Wolle,  298. 
Torreyi.  WolU,  300. 

Zamia.  261. 

Fischeri,  Mig.,2Q\. 
Zygoph.vlleffi,  210. 
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